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International  Minerals  and  Chemical’s  new  adminis¬ 
tration  and  research  center,  Skokie,  Illinois,  has  been 
described  as  "engineered  for  thinking.”  In  keeping 
with  that  objective,  twenty- two  quiet  B&G  Boosters 
were  selected  as  the  pumps  for  the  heating  circuits  of 
the  four  buildings  and  the  snow  melting  panels. 

B&G  Boosters  and  larger  Universal  Pumps  are 
designed  and  built  specifically  for  circulated  water 
heating  and  cooling  systems,  in  which  they  satisfy 
the  all-important  requirement  of  silent,  vibrationless 
operation.  Over  3,000,000  are  today  installed  in  such 
systems. 

Among  the  features  of  B&G  circulating  pumps  are 
specially  built,  more  costly  motors,  tested  for  quiet 
running . . .  oversized  shafts  of  hardened  alloy  steel . . . 
long  sleeve  bearings... noise  dampening  spring  cou¬ 
plers...  oil  lubrication  and  leak-proof  mechanical 
seals.  They  can  be  serviced  without  removing  from 
the  line. 


B&G  Boosters  installed  in 
various  heating  circuits. 


Why  Every  Steam  Heated  Unit 
Needs  its  Own  Steam  Trap 

. . .  the  theory,  practice  and  proof 
of  “unit  trapping”  for  top  temperatures 


How  Different  Condensing  Rates  Can  Slow  Production 


2e0»  300»  317*  323*  324*  326* 


Fig.  1  This  is  a  6-roll  ironer  shortly 
after  it  has  begun  operating  on  100  psi 
steam.  When  cold,  wet  material  passes 
over  chest  1,  steam  condensing  rate  is 
high  and  pressure  drops  accordingly. 
The  pressure  drop  in  chest  2  will  not  be 
as  great,  and  so  on  down  the  machine 
as  the  material  becomes  progressively 
hotter  and  drier.  Average  pressure  in 
the  chests  then  is  9927  lbs.,  and  drain 
header  pressure  is  slightly  less,  about 
992  lbs.  Under  these  conditions,  steam 
from  drain  header  enters  chests  1  and 
2  (as  indicated  by  arrows  at  side  of 
drain  lines)  because  of  pressure  differ¬ 
ence.  Though  condensate  from  chests 
drains  by  gravity,  air  can’t  leave  chests 
countercurrent  to  incoming  steam.  Fig.  2 
shows  what  happens  next. 


Fig.  2  This  is  the  same  6-roll  ironer 
after  it  has  been  operating  a  while.  Air 
has  accumulated  in  chests  1  and  2,  re¬ 
ducing  condensing  rate  and  decreasing 
pressure  drop.  This  process  repeats  itself 
down  the  line  until  pressures  are  as 
shown — that  is,  enough  air  will  occumu 
late  in  each  chest  so  that  condensing 
rates  and  pressure  drops  of  all  chests 
will  be  about  equal.  The  net  result  is 
shown  in  chest  temperatures  which  are 
actual  pyrometer  readings  token  on  a 
6-roll  ironer,  drained  by  a  master  trap, 
in  a  Chicago  laundry.  The  laundry  was 
making  3372*F  steam,  but  getting  an 
average  of  only  309.6*F  from  the  ironing 
surfaces,  necessitating  slow  operation 
and  frequent  reruns.  Then  th^  tried 
Armstrong  unit  trapping — see  Fig  3. 


How  Unit  Trappinf  Prevents  Trouble 


STEAM  SUPPLY  HEAOEP 


Fig.  3  This  is  the  same  6-roll  ironer, 
now  unit  trapped.  Temperatures  shown 
are  also  actual  pyrometer  readings — the 
average  of  329.6*F  is  20*  higher  than 


with  group  trapping.  This  is  because 
air  is  continually  removed  from  each 
chest  into  the  drain  header,  and  cannot 
get  back  into  any  chest. 


Using  an  individual  trap  for  each 
steam  heated  unit,  including  each 
separate  coil,  chest  or  chamber  of 
a  machine — pays  off  for  the  user. 

Here  are  just  two  examples: 


1.  On  a  creamery  dryer 


Drainage 

Method 

Air 

Temperature 

Restricted 

Blow-thru 

250° 

Group  trapping 
(1  trap  for  8  coils) 

225° 

Armstrong 

Unit  Trapping 
(8  traps — 1  for 
•och  coil) 

309® 

2.  On  a  platen  press 

Drainage 

Method 

Processing 

Time 

Restricted 

Blow-thru 

50  minutes 

Group 

Trapping 

35  minutes 

Armstrong 

Unit  Trapping 

25  minutos 

Why  Unit  Trapping 

Works  Best 

It  is  reasonable  to  assume  that  no 
two  steam  heated  units  will  have 
identical  condensing  rates.  Even 
the  slightest  difference  in  rate  will 
cause  a  difference  in  steam  pres- 

sure  drops  through  the  units. 
Here’s  where  the  trouble  starts. 
Condensate  from  each  unit  may 
flow  to  the  trap.  But,  what  about 
air  and  other  non-condensibles  in 
the  system?  A  difference  in  pres¬ 
sure  drops  too  small  to  be  indi¬ 
cated  by  an  ordinary  pressure 
gauge  will  permit  bacMow  of 
steam  from  the  higher  pressure 
units  to  the  lower  pressure  units. 
This  backflow  of  steam  may  even 
impede  flow  of  condensate  from 
the  lower  pressure  unit  to  the 
trap  .  .  .  and  it  will  definitely  im¬ 
pede  or  block  off  flow  of  air  to  the 
trap.  The  result  is  sluggish  heat¬ 
ing,  reduced  temperatures,  re¬ 
duced  output,  fuel  waste  and 
increased  possibility  of  corrosion. 
Figures  1,  2  and  3  diagram  the 
action. 

Unit  Trapping 
Not  Costly 

No  engineer  wants  any  more  me¬ 


chanical  devices  in  his  plant  than 
are  absolutely  necessary.  But,  the 
moderate  additional  cost  of  using 
two  or  more  small  traps,  instead  of 
one  big  one,  is  saved  over  and  over 
again  in  improved  efficiency. 

If  the  traps  are  Armstrong, 
maintenance  is  no  problem.  And 
users  frequently  tell  us  that  Arm¬ 
strong  traps  outlast  others  two  and 
three  to  one. 

Steam  traps  usually  represent  a 
fraction  of  1%  of  the  cost  of  the 
equipment  they  drain.  Does  it 
make  good  sense  to  lose  10%  or 
more  of  equipment  capacity  to 
save  a  few  dollars  on  traps? 

Why  not  test  Armstrong  unit 


trapping  in  your  plant.  If  you  are 
not  completely  satisfied  with  the 
results  you  can  return  the  traps 
for  a  full  refund  of  the  purchase 
price.  There  is  little  to  lose — lots 
to  gain.  Call  your  local  Armstrong 
Factory  Representative  or  Distril^ 
utor,  or  write  Armstrong  Machine 
Works,  8463  Maple  St.,  Three 
Rivers,  Mich. 

ASK  FOR  the  44-page  Steam 
Trap  Book  and  reprint  of  article 
on  Unit  Trapping. 

®  ARMSTRONG 
STEAM  TRAPS 
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Office  efficiency  by  the  sheet! 


Everybody  from  building  owner  to  secretary  bene¬ 
fits  from  air  conditioning.  They  all  depend  upon  you 
to  install  an  effective  system.  That’s  one  reason  why 
it’ll  pay  you  to  use  Wheeling  sofTite  Galvanized 
Sheets  in  all  your  ductwork. 

That’s  because  sofTite  works  easily  and  smoothly 
so  duct  seams  are  always  tight  and  right.  And 


sofTite’s  galvanized  coating  never  flakes  or  peels. 

Easy  to  work  . . .  long  lasting  and  dependable  — 
no  wonder  our  challenge  still  stands:  Anything  that 
can  be  made  of  steel  sheets  can  be  made  of  Wheeling 
sofTite  Galvanized  Steel  Sheets.  Accept  our  chal¬ 
lenge!  Try  sofTite  and  see  for  yourself!  Wheeling 
Steel  Corporation,  Wheeling,  West  Virginia. 


WHEELING  STEEL  CORPORATION  •  IT’S  WHEELING  STEEL!  District  Sales  Offices  at  Atlanta,  Boston,  Buffalo, 
Chicago,  Cincinnati,  Cleveland,  Detroit,  Houston,  New  York,  Philadelphia,  St.  Louis,  San  Francisco,  Wheeling 
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HIGH  SPOTS 

^  Two  itinerant  Eskimos,  Kiawak  and  Eeyeevudluk,  are  spending  a  pleasant 
summer  in  a  life-size  plastic  igloo  thanks  to  the  loan  of  a  S-ton  Airtemp  packaged 
air  conditioner  by  Chrysler  Corporation.  The  two  stone-carving  stars  of  an  Eskimo 
exhibit  this  summer  in  Stratford,  Ontario,  Canada,  let  it  be  known  through  their 
translator  shortly  after  the  exhibit  had  gotten  underway  that  they  could  not  stand 
the  90-deg  climate.  Hearing  of  their  plight,  Steve  Menich,  sales  manager  of 
Sutherland-Schultz  Co.,  Ltd.,  Chrysler  dealer  in  nearby  Kitchener,  got  in  touch 
with  Therm-O-Rite  Products,  Ltd.,  Toronto,  the  Chrysler  distributor.  Chrysler’s 
Dayttm  headquarters  was  notified  and  the  loan  was  arranged.  The  air-conditioned 
Eskimos  are  reported  very  pleased  with  the  whole  thing,  including  the  publicity  they 
are  receiving  through  Sutherland-Schultz  advertisements,  capitalizing  on  the  unique 
application  of  the  air  conditioning  equipment. 

^  A  special  study  of  school  fire  safety  has  been  undertaken  by  the  National 
Academy  of  Sciences-National  Research  Council.  The  study  will  be  conducted 
by  the  Building  Research  Advisory  Board  (BRAB)  with  joint  sponsorship  be  the 
Committee  on  Fire  Research  (CFR),  two  subsidiary  groups,  under  a  grant  from 
Educational  Facilities  Laboratories,  Inc.,  an  organization  established  by  the  Ford 
Foundation.  Chief  purpx>se  of  the  project  is  to  assemble,  evaluate,  and  publish 
information  on  the  question  of  fire  safety  and  its  dual  relationship  to  the  economics 
of  school  structures  and  the  educational  needs  of  communities.  The  committee  is 
com]x>sed  of  architects,  engineers,  school  and  fire  protection  authorities.  Chairman 
is  Norman  J.  Schlossman,  of  Loebl,  Schlossman  and  Bennett,  Chicago  architects. 

^  An  Insulation  Information  Center,  for  consultation  by  industry  on  insulation 
characteristics,  application  techniques,  and  sp>ecifications,  has  been  established  by 
the  newly  formed  Natkmal  Insulation  Manufacturers  Association,  441  Lexington 
Avenue,  New  York  17,  N.  Y.  The  service  will  be  in  charge  of  John  M.  Barnhart, 
association  executive  secretary,  and  John  C.  Parlett,  technical  adviser  and  chair¬ 
man  of  the  association’s  Technical  and  Research  Committee. 

Mr.  Barnhart  is  a  former  instructor  in  thermodynamics,  heat  transfer,  heat 
px)wer,  and  hydraulics  at  Rensselaer  Polytechnic  Institute.  Prior  to  entering 
association  work  six  years  ago,  he  worked  as  design  engineer  for  Western  Electric 
Company  and  the  New  York  Central  Railroad.  Mr.  Parlett  is  a  veteran  of  40 
years  in  industrial  thermal  insulation,  covering  research  and  development  as  an 
engineer,  department  head,  and  adviser  to  the  ASTM’s  committee  on  thermal 
insulation. 

The  new  association,  which  is  known  more  briefly  as  NIMA,  represents  com¬ 
panies  many  of  which  belonged  to  the  now  dissolved  Industrial  Mineral 
Insulation  Manufacturers  Institute  and  Magnesia-Silica  Insulation  Manufacturers 
Association.  Member  companies  produce  insulations  for  the  full  tempierature 
range  of  minus  460  to  plus  1900  deg  F. 

^  Research  in  lead  as  an  anti-vibration  material  has  been  initiated  by  Lead 
Industries  Association,  New  York,  N.  Y.  Combination  lead-asbestos  pads  have 
been  used  for  many  years  to  prevent  transmission  of  vibration  from  railroad  tracks 
to  buildings,  the  association  px)ints  out.  Many  buildings  along  railroad  right-of- 
ways  are  erected  on  such  pads.  These  pads  are  also  in  use  under  heavy  printing 
presses,  cooling  towers,  and  other  machinery.  Many  engineers  have  expressed 
interest  in  lead  for  vibration  control  but  have  not  had  available  to  them  adequate 
design  and  efficiency  data.  It  is  intended  to  develop  these  data  systematically 
through  the  new  research  project,  which  will  be  conducted  under  contract  by 
Lessells  and  Associates,  Inc.,  Boston,  Mass. 
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THE  ST.  LAWRENCE  SEAWAY  AUTHORITY  BUILDING 

Cornwall,  Ontario 

Architects:  GORDON  S.  ADAMSON  &  ASSOCIATES,  Toronto 
Consulting  Engineers;  R.  P.  ALLSOP  &  ASSOCIATES  LTD.,  Toronto 
Mechanical  Contractor:  CANADIAN  COMSTOCK  CO.  LTD.,  Ottawa 


In  the  headquarters  of  the 
ay  *'World*s  Largest 
Controlled  Deep  Water 
Navigation  System” 


POWERS  Regulates 
the  Climate  of  Progress 


Once  again  in  another  important  build¬ 
ing  a  Powers  Quality  System  of  Air 
Conditioning  Control  provides  the  ut¬ 
most  in  comfort,  fuel  economy  and  year 
after  year  dependable  operation. 


Unique  In  World  History 

The  new  St.  Lawrence  Seaway  is  an 
outstanding  example  of  good  neighbor¬ 
liness  between  two  nations.  Working 
efficiently  together  Canada  and  the 
United  States  have  expanded  an  inland 
sea  to  strengthen  the  defense  and  econ¬ 
omy  of  each  nation. 

The  Seaway  begins  and  ends  in  Ca¬ 
nadian  territory.  Two-thirds  of  its  cost 
was  paid  by  Canada  and  from  the  tolls 
collected  at  the  headquarters  in  Corn¬ 
wall  two-thirds  is  paid  into  the  Cana¬ 
dian  Seaway  account,  and  one-third  is 
paid  to  the  United  States  Seaway  head¬ 
quarters  at  Massena,  N.  Y. 

For  your  new  building-remember  that 
successful  op>eration  of  heating  or  air 
conditioning  can  only  be  as  good  as  the 
control  system.  Make  sure  you  get  the 
best.  Insist  on  a  time-proven  Powers 
Control  System. 


Powers  Temperature  Control  Here  Includes  Solar  Compensator  System 

The  direct  radiation  is  regulated  by  from  heating  to  cooling  at  the  opti- 
a  Powers  MASTROL  System.  Con-  mum  condition  dictated  by  outdoor 
trolled  conditioned  air  for  interme-  temperature  and  sun  intensity, 
diate  floors  is  supplied  by  a  central  Photo  below  shows  Powers  Control 
fan  system.  On  the  top  floor  a  central  Center  with  solar  compensator 
supply  unit  with  unit  conditioners  adjustments,  gauges,  relays,  switches 
for  individual  spaces,  is  equipped  and  thermometers  to  indicate  opera- 
with  a  solar  compensator  system.  It  tion  of  the  air  conditioned  zones  on 
automatically  changes  the  system  the  executive  floor. 


THE  POWERS  REGULATOR  CO 


Powers  No.  11  Temperature 
Regulator  used  here  for  hot 
water  storage  heater  stops 
hot  water  complaints  and 

saves  fuel. 


SKOKIE,  ILL  I  Offlcet  in  85  cities  in  U.S.A. 
and  Canada  |  See  ]/our  Phone  Book 

Automatic  Temperature  and  Humidity  Control 
Since  list 


HI 


by  LORING  F.  OVERMAN 

•  Contrast  was  One  principal  overtone  observable  in  Washington  as  Members  of 
Congress  hurried  to  amke  the  last  month  of  snnuner  also  tte  last  month  of  the 
current  session. 

Contrast  was  apparent  as  auto  sales  boomed;  as  the  steel  strike  began  to  make 
its  braking  effects  felt  on  related  elements  of  the  economy. 

Contrast  again  appeared  as  housing  starts  established  new  records  despite 
tightening  mortgage  funds  as  housing  legislation  lagged. 

Contrast — the  privilege  of  individual  initiative — posed  new  problems  for  Wash¬ 
ington  officialdom  as  it  planned  a  “best  foot  forward”  visit  fcH*  Russia’s  No.  1  man. 
For  a  closer  look: 

•  Looking  at  the  irst  half  of  1959  revealed  new  housing  records  in  sight*  Second 
half  of  the  yemr  promises  a  sli^t  downtuniy  but  nodiing  to  fear. 

— 843,700  new  private  and  public  dwelling  units  had  been  put  in  place  through 
July.  Figure  is  up  30  percent  over  January-July  of  1958. 

— private  total  of  822,300  units  exceeded  private  total  for  the  first  seven  months 
of  1958  by  215,700  units. 

— public  housing  for  the  period  totaled  21,400,  barely  half  of  the  42,200  total 
during  the  first  half  ’58. 

— annual  rate  of  privately  financed  housing  through  July  was  above  the  1.3 
milli(m  mark. 

•  Contrasting  viewpohds  in  Washfaigton  were  nowhere  arore  apparent  than  in 
the  White  Honse-Capihd  Hill  feud  over  the  housing  bill. 

— ^Hill  viewpoint  stuck  doggedly  to  the  idea  of  providing  Federal  funds  for  spe¬ 
cial  purposes — public  housing,  urban  renewal,  college  housing,  housing  for  the 
eldeiiy. 

— White  House  insisted  primary  function  of  the  le^lation  is  to  encourage 
financing  by  private  building  interests.  Linking  of  the  two  in  an  (xnnibus  measure 
making  mcntgage  guarantees  dependent  upon  acceptance  “special  projects” 
brought  about  the  impasse. 

— Presstime  indicati(Mis  forecast  a  “less  expensive”  compromise  bill  providing 
for  short  term  “specials”  which  would  have  to  be  debated  again  at  the  next 
Congressicmal  session  ...  or  at  the  polls. 

•  The  possibility  that  Con^vss  has  had  eiM)u^  of  labor  racketeeriag  was  anotfier 

contrast.  Speculation  that  any  labor  legislation  passed  would  be  merely  a  token 
gesture  was  shaken  when  the  House  passed,  by  a  wide  margin,  a  quite  restrictive 
Landrum-Griffin  labor  reform  measure. 

Conversely,  the  likelihood  that  a  Senate-House  conference  committee  might  file 
away  some  ^  the  barbs  was  ccmceded. 

The  contrasting  viewpoints  were  felt  by  some  to  offer  Congress  an  escape  hatch; 
an  adjournment  without  voting  a  labor  bill,  but  with  a  record  <rf  “A  for  effort”, 
whetl^r  judged  by  management  or  labor. 

•  Everyone  who  drives  the  highways,  or  uses  qwce  in  transport  tracks  had  a 
stake  in  another  Washington  contrast — how  to  finance  the  stalling  interstate 
Mgfiway  construction  program. 

Air-condhioning  (d  a  growing  Snbarbia  depends  iqKMi  continnation  of  the 

highway  program.  Yet  the  addition  of  the  Administraticm-proposed  tax  of 
per  gallcm  erf  gasoline  has  met  with  little  enthusiasm. 

Contrasting  viewperfm  of  legislators  at  presstime:  Iff  increase  for  22  months; 
•  then  divenion  of  highway  user  excise  taxes  to  the  highway  trust  fund. 

(Continued  on  page  8) 
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CITIES  SERVICE  OH  COMPANY  -  ROMA  WINE  COMPANY  -  ALLEN  B  DUMONT  LABORATORIES,  INC  -  AMERICAN  AIRLINES, 

INC  -  GENERAL  SERVICES  ADMINISTRATION  -  J  M  FIELDS  STORES  -  U.  S.  ARMY  -  FROZEN  RITE,  INC  -  PACIFIC 

TELEPHONE  &  TELEGRAPH  COMPANY  -  TEXAS  FASTENER  CORPORATION  —  RONEY  PLAZA  HOTEL  -  UNIVERSITY  OF  SOUTHERN 

CALIFORNIA  -  PHILLIPS  PETROLEUM  COMPANY  -  CHICAGO  BRIDGE  &  IRON  -  GENERAL  ELECTRIC  -  ATLANTIC  &  PACIFIC 

TEA  COMPANY  -  ROBERT  HALL  CLOTHIERS  -  HUMBLE  OH  COMPANY  -  OLIN  MATHEISON  -  LOCKHEED  AIRCRAFT 

AREOJET  -  SYLVANIA  ELECTRIC  -  F.  W.  WOOLWORTH  COMPANY  -  KAISER  ENGINEERING  CORPORATION  -  U  S  NAVY 

SAFEWAY  STORES  -  CONVAIR  -  ATOMIC  ENERGY  COMMISSION  -  CONTINENTAL  BAKING  COMPANY  -  REPUBLIC 

AVIATION  -  FOOD  FAIR  STORES  -  NATIONAL  CASH  REGISTER  -  BURROUGHS  CORPORATION  -  FEDERAL  HOUSING 

ADMINISTRATION  -  EDISON  COMPANY  -  RAND  McNALLY  t  COMPANY  -  MINNESOTA  MINING  &  MANUFACTURING 

BANK  OF  AMERICA  -  U  S.  AIR  FORCE  -  NEW  YORl^^^Hiii^^^PANY  -  FRANKLIN  STORES  -  NATIONAL  FOOD 

STORES  -  CENTRAL  CASUALTY  INSURANCE  COMPA^^  ^  COMPANY  -  PACIFIC  GAS  &  ELECTRIC  -  RADIO 

CORPORATION  OF  a  KY  LAGER  BREWING 

GENERAL  ||p|||m|||||||^ 

-  STATE 

MUZAK 
»ORATION 
4SURANCE 
REFINING 
COMPANY 
LONIAl  STORES,  INC 

GLENN  MANUFACTURING  COMPANY  -  CURTIS  EL  MUNOO,  INC.  -  U.  S  PLYWOOD  -  FORD 

MOTOR  COMPANY  OF  CANADA,  LTD.  -  DIPLOMAT  HOl9^^0^^lLD  CAMERA  «  INSTRUMENT  COMPANY  -  AMERICAN 

THERMOS  PRODUCTS  -  PACIFIC  MURPHY  MANUFACTURING  CORPORATION  -  THE  MAYTAG  COMPANY  -  INTERNATIONAL 

BUSINESS  MACHINES  -  NATIONAL  BISCUIT  COMPANY  -  ASIATIC  PETROLEUM  CORPORATION  -  INSULAR  CHEMICAL  COMPANY 

STANDARD  LIFE  A  ACCIDENT  COMPANY  -  EASTMAN  KODAK  COMPANY  -  UNIVERSITY  OF  OKLAHOMA  -  BELL  AIRCRAFT 

MONARCH  METALS  WEATHERSTRIP  COMPANY  -  McDONNELL  AIRCRAFT  CORPORATION  -  BETHLEHEM  STEEL  COMPANY - B  THRIFTY 

STORES,  INC.  -  WAYNE  PUMP  COMPANY  -  ARMA  CORPORATION  -  THREAD,  INC.  -  AMERICAN  OIL  COMPANY 

TRANSCON  FREIGHT  LINES  -  AMERICAN  CAN  COMPANY  -  KANSAS  CITY  FIRE  AND  MARINE  INSURANCE  COMPANY  -  T  G  A  Y 

STORES  -  BRITISH  OVERSEAS  AIRWAYS  CORPORATION  -  RAND  McNALLY  A  COMPANY  -  NEW  YORK  TELEPHONE  COMPANY 


SEARS  A  I 
FARM  INS' 

CORPORA1 
BOND  STO 
COMPANY 
COMPANY 
NEW  ENGLAND  TELEP 


GOVERNAI^ 

1 


WESTERN  ELECTRIC  COMANY  -  AMERICAN  MACHINE  A  FOUNDRY  -  W.  T.  GRANT  COMPANY  -  PIGOLY-WIGGLY  FOOD  STORES 

J.  C.  PENNEY  COMPANY  -  PENN  FRUIT  STORES  -  RUTGERS  UNIVERSITY  -  U.  S.  MARINE  CORPS  -  HOWARD  JOHNSON'S 

KROGER  COMPANY  -  CIVIL  AERONAUTICS  ADMINISTRATION  -  E.  I.  OuPONT  D«  NEMOURS  A  COMPANY  -  SAHARA  HOTEL 


GOVERNAiR  PRODUCTS  ARE  NOW  IN  USE 
BY  THESE  DISTINGUISHED  ORGANIZATIONS 


Model  SCAAZ 

S«lf>conlain«d  Mulli-Zon*  air 
conditioner  —  one  of  18  boiic 
Self  Contained  equipment 
models,  ovoiloble  from  3  to 
120  tons. 


Model  CMZ 

Governoir  also  "Solisfobricales" 
o  complete  line  of  Verticol, 
Horizontal  and  Multi-Zone  Air 
Handling  Units. 


**SATISFABRICATED3^’ 

.  .  .  that’s  the  copyrighted  term  that 
describes  Governair  air  conditioning  .  .  . 
equipment  which  is  so  basically  flexible 
in  design,  that  it  can  be  manufactured  to 
fit  almost  any  space  and  load  require* 
ment. 

This  beneficial  feature,  pidneered  and 
developed  by  Governair,  is  coupled  with 
imaginative,  tested  engineering  and  qual¬ 
ity  workmanship.  The  end  result  is  an 
installation  that’s  a  much  wiser  dollar 
investment. 

Write  for  detailed  information,  or  con¬ 
sult  your  yellow  page  directory  for  the 
name  of  our  local  representative. 


THE  GOVERNAIR  CORPORATION 


SEWELL 


OKLAHOMA 
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WASHINGTON  OVERTONES  (Continued  from  page  6) 

•  Speaking  of  taxes: 

— iBteranI  Reveaae  Services  has  approved,  in  a  list  of  Mens  for  retaffl  food 
stores,  a  schedak  of  die  nsefal  life  of  air  condMioiiers.  Systems  rated  from  S  to 
IS  tons  are  assigned  a  useful  life  ctf  15  years,  for  tax  depreciation  purposes. 
Systems  over  IS  tons  have  an  estimated  life  o(  20  years. 

— ^The  estimates,  given  by  IRS  in  a  letter  to  an  association  of  retail  grocers,  are 
not  listed  in  the  Bureau’s  c^cial  depreciation  guide,  Bulletin  “F’. 

— ^The  lives  shown  in  the  letter  are  averages  generally  acceptable  to  the  Revenue 
Service.  Permitted  are  variations  based  (m  operating  conditions,  experience,  and 
repair-replacement  policies. 

•  Waddngton  contfaned,  at  pKssdinc,  to  minimize  ofliciaily  toe  effects  of  the 

lengthening  steel  strike.  The  principal  ccxitrast  is  the  fact  that,  with  supplies 
largely  arrested,  built-up  inventories  permit  near-normal  end-use. 

— Oil  and  gas  industry,  for  example,  reports  no  pinch  up  to  deq)  August. 
October  1  was  mentioned  as  a  date  when,  if  the  strike  continues,  reserve  stocks 
might  be  dwindling. 

— For  the  mcMnent  it  appears  that  those  who  heat,  cook,  or  power  with  oil  or 
gas  have  little  to  fear  from  the  steel  strike. 

•  Assuming  continuation  o(  the  steel  strike  into  September,  the  contrast  of  an  idle 
industry  and  a  bocuning  manufacturing  economy  may  well  prove  as  puzzling  to 
Russia’s  No.  1  visitor  as  it  is  to  many  Washington  eomomists. 

Business  forecasts  for  1960,  anticipate  a  gross  national  product  above  $S15 
billion.  Involved,  the  forecasters  say,  is  a  jump  in  capital  spending  and  in  in¬ 
stallation  of  equipment;  also  auto  sales  above  the  current  rate  of  6.3  million. 

Home-building  may  level  off  at  bit — a  contrast  from  most  principal  industries 
— but  the  drop-off  would  be  minor. 

The  answer  to  the  Russian  visitor  will  probably  point  out  that  America’s  strength, 
businesswise  and  otherwise,  echoes  the  prosperity  the  individual.  Thus,  desjnte 
a  blind  spot  here  and  there,  America’s  millions  have  work  to  do,  money  to  spend, 
and  the  freedom  to  go  farther  and  faster. 

•  How  tones  change  in  toe  field  of  beating  and  ventilating  is  revealed  in  a 
recent  report  of  toe  Nathmal  Industrial  Conference  Board. 

— Report  points  out  that  coal,  which  supplied  90%  of  the  nation’s  energy  in 
1900,  now  provides  less  than  30%. 

— Crude  oil  and  natural  gas  accounted  for  Mily  5%  and  3%  respectively,  but 
last  year  had  risen  to  37%  and  31% . 

—Production  of  energy  from  all  American  sources,  the  report  stated,  was  five 
times  the  total  60  years  ago. 

•  If  there’s  a  shortage  of  oil  some  of  these  days,  it  won’t  be  because  ocean-going 
tankers  aren’t  getting  bigger  and  bigger.  Latest  authorized  is  a  106,000  ton  tanker 
to  be  constructed  by  Bethlehem’s  Quincy,  Mass,  yards.  Two  “small”  tankers — 
46,000  tons  each— ^re  also  approved  under  a  Title  XI  loan  approved  by  the 
Maritime  Administration.  The  larger  vessel  will  be  940  feet  long,  with  132-foot 
beam  and  will  have  5,109,250  cubic  feet  erf  cargo  space.  Estimated  speed  at 
43,000  horsepower,  is  17.5  knots. 

•  Auotoer  Washington  contrast:  House  Sobcommittee  on  Census  and  Goverainent 
Reports  beard  testonony  from  company  comptrollers  complaining  about  multi- 
idicity  of  reports  required  by  Government  Additional  testimony  indicated  the 
information  was  being  collected  for  use  by  and  at  the  request  of  sales  managers  of 
the  same  companies  ^ploying  the  comptrdlers.  House  Committeemen  heard 
that  the  sales  people  find  the  information  valuable  in  charting  sales  programs. 
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STEAM  CONDENSATE  CORROSION:  the  cause,  the  effect,  and  a  suggested  safeguard 


4>D  represents  the  most 
significant  development  in 
the  history  of  wrought  iron 
metallurgy.  It  was  achieved 
by  substantially  increasing 
the  deoxidation  of  the  base 
metal,  slightly  increasing 
the  phosphorous  content 
and  using  a  more  siliceous 
iron  silicate.  Result  is  in¬ 
creased  corrosion  resist¬ 
ance,  improved  mechanical 
and  physical  properties. 

Write  for  new  4-D  Wrought 
Iron  literature  and  our  special 
report.  The  Use  of  Wrought  Iron 
in  Steam  Condensate  Lines. 
A.  M.  Byers  Company,  Clark 
Building,  Pittsburgh  22,  Pa. 


WHAT  CAUSES  STEAM  CONDENSATE  — Steam,  losing  its  heat,  turns  to  moisture 
as  temperature  drops  below  saturation  level.  This  condensate  is  distilled  water, 
greedy  for  gases.  Any  gas  in  the  steam  is  readily  absorbed  into  this  condensate 
as  it  cools.  The  condensate  becomes  violently  corrosive  to  ordinary  piping 
materials,  depending  upon  the  percentage  of  free  CO2  plus  Oj  in  the  steam. 

EFFECT  OF  STEAM  CONDENSATE  ON  PIPE  — Carbon  dioxide  is  the  primary  cause  of 
return  line  corrosion.  Like  oxygen,  carbon  dioxide  is  present  in  all  raw  waters 
and  may  enter  the  boiler  with  the  feed  water.  Most  of  the  carbon  dioxide  found 
in  the  steam  cycle  results  from  decomposition  of  the  bicarbonate  or  carbonate 
content  of  the  boiler  feed  water.  Build-up  of  insoluble  products  of  corrosion — 
particularly  in  smaller  lines — may  plug  the  pipe  and  render  it  useless.  Corrosion 
may  cause  grooving,  channeling,  pitting,  completely  penetrating  the  pipe  wall. 

A  PIPING  MATERIAL  THAT  COMBATS  IT — New  4-D  Wrought  Iron  is  a  two-com¬ 
ponent  metal  consisting  of  high  purity  iron  and  iron  silicate  fibers.  There  are 
over  250,000  non-rusting  glasslike  fibers  to  every  cross-sectional  square  inch.  The 
purity  of  the  iron  itself,  plus  the  protection  of  the  iron  silicate  fibers  are  a  mighty 
formidable  deterrent  to  steam  condensate  corrosion  and  its  deleterious  effects. 

BYERS  4-D  WROUCHT  IRON 
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NEWS  OF  THE  MONTH 


ALL-ALUMINUM  COILS 

for  air  conditioning  are  being 
field  tested  by  manufacturers. 
Zinc  soldering  key  to  success. 

All-aluminum  coils  for  air  con¬ 
ditioners  today  are  on  the  brink  of 
acceptance  by  many  manufacturers, 
according  to  Aluminum  Company  of 
America,  Pittsburgh,  Pa. 

Aluminum  alloys  and  design  tech¬ 
niques  now  are  available  to  meet 
virtually  all  operating  conditions, 
the  company  states,  and,  as  a  result 
of  Alcoa  recommendations,  three 
major  manufacturers  currently  are 
field  testing  more  than  3,000  units 
equipped  with  all-aluminum  coils. 

All-aluminum  coils  were  first 
tried  in  the  early  lOSO’s.  However, 
alloys  and  design  techniques  then 
available  proved  inadequate  for  cor¬ 
rosive  conditions  experienced  in 
.some  environments,  and  air  condi¬ 
tioner  makers  .shelved  the  alumi¬ 
num  coil  idea. 

The  company  conducted  controlled 
service  tests  of  various  aluminum 
designs  in  evaporator  and  wet  con¬ 


denser  coils  —  made  in  three  envi¬ 
ronments  more  corrosive  than  those 
encountered  in  normal  service — 
which  convinced  its  engineers  that 
properly  designed  aluminum  coils 
will  perform  well.  The  second  devel¬ 
opment  was  the  perfection  of  a  zinc 
soldering  process  for  successfully 
joining  aluminum  to  itself,  or  to 
other  metals. 

In  the  unsuccessful  earlier  com¬ 
mercial  venture  with  aluminum 
coils,  it  was  discovered  that  copper 
components  had  been  located  in 
proximity  to  aluminum  parts.  Sam¬ 
ple  condensers  from  these  units 
provided  confirming  evidence  that 
corrosion  of  aluminum  had  been  ac¬ 
celerated  by  electrolytic  action  be¬ 
tween  the  two  disimilar  metals. 
Therefore,  company  engineers  re¬ 
designed  several  air  conditioners  to 
achieve  a  minimum  of  copper  com¬ 
ponents.  Aluminum  was  substituted 
for  copper  wherever  possible.  Where 
copper  and  aluminum  required  join¬ 
ing,  the  zinc  soldering  process,  uti¬ 
lizing  specially  developed  joining 
products,  was  employed. 


Air  conditioners  of  different  de¬ 
signs  then  were  tested  for  two  years 
at  three  widely  separated  U.  S.  lo¬ 
cations.  According  to  Alcoa,  the 
tests  demonstrated  that  aluminum 
can  be  used  successfully  for  coils 
and  for  other  air  conditioner  com¬ 
ponents. 

The  most  effective  designs  evalu¬ 
ated  in  the  controlled  tests  incorpo¬ 
rated  either  the  more  corrosion- 
resistant  Alclad  alloy  tube,  or  pro¬ 
tection  of  the  tube  by  anodic  alu¬ 
minum-alloy  fins  and  suitable  paint 
coatings  on  the  exposed  tube  of  the 
wetted  condenser  coils. 


BRI  MEET 

to  feature  sessions  on  curtain 
walls,  sandwich  panels,  reports 
from  abroad,  heating  techniques. 

Building  Research  Institute, 
National  Academy  of  Sciences- 
National  Research  Council  an¬ 
nounced  that  the  first  of  its  new 
multi-subject  conferences  to  be 
held  Nov.  16-19  in  Washington, 
D.  C.  at  the  Shoreham  Hotel,  will 
include  subjects  intended  to  inter¬ 
est  anyone  associated  with  the 
development  of  building  science. 

Already  scheduled  are  discus¬ 
sions  and  full-scale  workshop  ses¬ 
sions  on  sandwich  panel  design,  ar¬ 
chitectural  metal  curtain  walls, 
building  research  in  the  United 
States  and  overseas,  and  the  prob¬ 
lems  of  manufacturers  whose  prod¬ 
ucts  are  used  in  component  con¬ 
struction,  among  other  subjects. 
Agenda  and  program  procedure 
will  be  patterned  after  BRI’s  suc¬ 
cessful  Eighth  Annual  Meeting  in 
Pittsburgh  last  April. 

Dr.  Albert  Dietz,  of  MIT,  will 
head  three-days  of  sessions  on 
“Sandwich  Panel  Design  Criteria,” 
during  which  leading  specialists 
will  read  papers  on  fundamentals  of 
panel  design  and  present  case  his¬ 
tories  of  new  designs,  including  ver¬ 
tical  and  horizontal  panels  for  in¬ 
terior  and  exterior  application.  Five 

(Concluded  on  page  12) 


A  flame  soldering  technique,  utilizing  fluxes  and  solders  developed  by 
Aluminum  Company  of  America,  is  used  to  assemble  all-aluminum  coils  for 
home  air  conditioners.  The  coils  now  are  being  field  tested  in  more  than  3,000 
locations  in  the  United  States.  Photo  courtesy  Airtemp  Div.,  Chrysler  Corp. 
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FUTURE  OF  FAULTLEES  SERVICI 


iSfNC* 

ItTR 


ronting  on  Lake  Merritt  in  downtown  Oakland,  the  West's  largest  office  building 
will  provide  international  headquarters  for  the  more  than  SO  affiliated  Kaiser 
Companies... and.  in  accordance  with  carefully  written  specifications,  will  be  serviced 
by  over  500  DELANY  flush  valves.  This  $45,000,000  complex  for  4,500  employees 

will  be  dominated,  upon  completion  in  late  1959,  by  a  twenty  eight 
floor  aluminum  and  glass  office  building  with  a  graceful, 

curved  design.  Four  acres  of  landscaped  gardens  will  roof 
over  a  five  level  parking  garage,  a  400  seat  auditorium,  banquet 
accommodations,  and  quality  shopping  facilities.  All  flush  valves  in  Kaiser  Center 
will  be  concealed  in  access  boxes.  Routine  repairs  will  be  somewhat  more  time  consuming 
and  hence  the  installation  here  of  ruggedly  efficient  DELANY  flush  valves  is  particularly 
apt.  The  ever  swelling  demand  is  for  DELANY— “the  fastest  growing  name  in  flush  valves!” 


DELANY  “TURN-TO-SILENCE"  EQUIPMENT  CUSHIONS  WATER  NOISE  TO  A  WHISPER 

For  luxurious  installations,  specify  whisper-quiet  Delany  Flush  Valves 
with  “Turn-To-Silenee"  Equipment.  Objectionable  turbulence  noises  are 
softened  at  their  two  main  sources... the  shut-off  valve  and  main  valve 
seat.  An  exclusive  Delany  Design  feature  catches  swirling  water  at  these 
two  points  ...cushions  and  absorbs  its  turbulence  without  diminishing 
pressure  and  with  a  minimum  of  flow  obstruction.  Depend  on  Delany 
...for  the  Leaders  Design  in  Flush  Valves! 

COYNE  &  DELANY  CO.  •  834  KENT  AVE.  •  BROOKLYN,  NEW  YORK 

IN  CANADA,  THt  JAMi$  MMITSON  CO.  IIO. 


KAISER  CENTER 
Oakland,  California 


WELTON  BECKET  *  ASSOCIATES 
architects 


DUDLEY  DEANE  it  ASSOCIATES 
mechanical  entineers 


SCOTT  CO. 
plumbing  contractor 


DALZIEL  PLUMBING  SUPPLIES 
wholesale  distributor 
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(Concluded  from  page  10) 
separate  workshops  will  analyze  de- 
sij?n  criteria  for  exterior  load-bear- 
inpr  and  interior  non-load-bearinjf 
walls,  partitions,  floors,  ceilinf^s  and 
roofs. 

Sessions  on  “Building!:  Research” 
will  occupy  two  conference  days. 
Speakers  will  include  BRI  members 
who  attended  the  International 
BuildinR  Conference  (CIB)  in  Rot¬ 
terdam  with  reports  on  research  de¬ 
velopments  in  Russia,  Scandinavia, 
Holland,  the  Far  East,  etc. 

Also  on  the  aprenda  for  the  build¬ 
ing  research  section  of  the  confer¬ 
ence  will  be  sessions  on  methods 
for  promoting  intra-industry  re¬ 
search  into  problems  arising  from 
the  u.se  of  many  different  products 
in  one  construction  component  or  in 
multiple-product  assemblies;  cur¬ 
rent  advances  in  the  documentation 
of  building  science  literature  and 


ACCUSE  AUTO 
INDUSTRY 

of  reneging  on  pledges  to  work 
for  reduction  of  exhaust  fumes. 
Dr.  Greenburg  new  APCA  prexy. 

The  Automobile  Manufacturers 
Association,  and  the  auto  industry 
generally,  were  roundly  censored  at 
the  fifty-second  annual  meeting  of 
the  Air  Pollution  Control  Associa¬ 
tion  in  Los  Angeles  for  dragging 
their  feet  on  efforts  to  control  auto¬ 
mobile  exhaust  fumes.  These  fumes 
are  said  to  be  a  major  source  of  air 
pollution  in  large  industrial  cities 
and  a  major  component  of  smog. 

About  1,000  engineers  and  ad¬ 
ministrators  attended  the  five-day 
convention.  Dr.  Leonard  Greenburg, 
commissioner  of  air  pollution  con¬ 
trol  of  New  York  City,  was  named 
president  of  the  association  for  the 
coming  year. 

Leading  the  critics  were  Smith 
Griswold,  director  of  the  Los  An¬ 
geles  County  Air  Pollution  Control 
District,  and  Warren  Dorn,  a  mem¬ 
ber  of  the  Los  Angeles  County 
Board  of  Supervisors. 

According  to  Mr.  Griswold,  auto 
industry  representatives  had  as¬ 
sured  local  officials  only  a  few 


its  classification,  indexing,  and  or¬ 
ganization;  and  building  research 
at  universities,  colleges  or  private 
research  laboratories.  A  full  day 
will  be  devoted  to  consideration  of 
architectural  metal  curtain  walls. 
New  curtain  wall  buildings  to  be 
presented  as  case  studies  include  a 
research  center,  two  office  buildings, 
a  high  school,  public  library  and 
hotel. 

Other  segments  of  the  confer¬ 
ence  program  will  be  concerned 
with  new  heating  techniques,  and 
possibly,  the  maintenance  of  indus¬ 
trial  buildings. 

Conference  sessions  will  be  open 
to  the  public.  Complete  program  and 
registration  material  may  be  ob¬ 
tained  by  writing  Harold  Horo¬ 
witz,  Asst.  Director  for  Technical 
Programs,  Building  Research  Insti¬ 
tute,  2101  Constitution  Avenue, 
Washington  25,  D.  C. 


months  ago  that  they  were  trying  to 
expedite  development  of  exhaust 
controls,  but  needed  more  basic 
knowledge.  Shortly  afterward,  Mr. 
Gri.swold  stated,  the  industry  with¬ 
drew  from  participation  in  the  con¬ 
vention,  a  major  forum  for  pollu¬ 
tion  information,  with  the  excuse 
that  they  did  not  care  to  come  to 
Los  Angeles  where  they  were  un¬ 
fairly  criticized. 

They  have  been  making  excuses 
since  1956,  he  continued.  The  only 
device  they  have  developed  so  far 
has  failed,  when  tested,  to  measure 
up  to  the  levels  of  efficiency  claimed 
for  it. 

Mr.  Dorn  pointed  out  that  the 
people  of  Los  Angeles  spend  a  bil¬ 
lion  dollars  a  year  on  automobiles, 
yet  the  auto  industry  spends  only 
one  million  dollars,  or  one  percent 
of  this  on  research  in  smog  preven¬ 
tion,  “hardly  the  crash  program  de¬ 
manded  by  the  people  of  this  county 
as  well  as  the  people  of  nearly  every 
other  metropolitan  area  of  the  coun¬ 
try.”  He  cited  in  contrast  the  local 
industry  outlay  of  between  $70-  and 
$100-million,  and  the  taxpayers’  ex¬ 
penditures  of  $17-million  in  the 
past  twelve  years  in  addition  to  Los 
Angeles’  $4-million  annual  budget 
for  smog  abatement. 


SEWER  PIPE  RULING 

invalidates  proposed  restriction 
to  extra-heavy  cast  iron.  Fiber 
pipe  manufacturers  brought  suit. 

Fiber  sewer  pipe  is  satisfac¬ 
tory  for  use  in  Milwaukee,  Circuit 
Judge  Ronold  A.  Drechsler  ruled. 
He  declared  that  the  “heavy  cast 
iron  pipe”  rule  of  the  city  and 
metropolitan  sewage  commission 
was  as  unconstitutional  as  it  was 
monopolistic. 

The  rule,  originally  scheduled 
to  become  effective  November  1, 
1958,  specified  exclusive  use  of 
“extra-heavy  cast  iron  soil  pipe 
with  hot  poured  lead  joints”  for 
all  home  or  building  sewers  “con¬ 
nected  to  sanitary  or  combined 
sewers.”  A  temporary  injunction 
was  obtained  from  Judge  Drechs¬ 
ler  by  five  fiber  pipe  manufactur¬ 
ers  to  prevent  enforcement  of  the 
rule.  The  trial  to  test  the  rule’s 
validity  commenced  before  Judge 
Drechsler  in  March. 

In  his  decision  Judge  Drechsler 
said,  “A  number  of  house  sewer 
installations  of  bituminous  fiber 
pipe  have  been  made,  and  are  be¬ 
ing  made  in  the  City  of  Milwaukee, 
in  the  district,  and  elsewhere  in 
Milwaukee  County,  without  com¬ 
plaint.  Such  pipe,  under  certain 
conditions,  if  properly  installed 
and  not  abused,  meets  require¬ 
ments  for  home  sewers,  at  less  cost 
than  extra-heavy  cast  iron  soil 
pipe  with  hot  poured  lead  joints. 
It  has  some  qualities  which  are 
superior  to  cast  iron  soil  pipe,  such 
as  its  resistance  to  corrosion  and 
deterioration  under  certain  soil 
conditions  in  the  district. 

“Upon  the  evidence  in  this  case, 
this  rule  which  limits  all  home 
sewers,  regardless  of  unfavorable 
soil  conditions,  therefore,  to  extra¬ 
heavy  cast  iron  pipe,  is  unreason¬ 
able,  arbitrary,  beyond  a  reason¬ 
able  doubt,  and  invalid.  It  would 
require  the  laying  of  such  cast 
iron  pipes  in  corrosive  soils  and 
fill  materials,  and  replacing  such 
a  pipe  which  has  become  defective 
because  such  conditions  with  the 
.same  kind  of  pipe.  The  evidence 
has  clearly  established  that  there 
is  enough  of  such  unfavorable  soil 
in  the  district  to  be  a  substantial 
element  to  be  provided  for.” 
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EASY  TO  HANDLE.  Mechanic  easily  connects  a  length  of  6-inch  copper  tube.  More  than  16,000  pounds  of  Anaconda 
Copper  Tube,  Type  M,  in  sizes  up  to  8  inches,  was  used  for  the  sanitary  drainage  systems.  Architect  and  Engineer: 
California  State  Division  of  Architecture.  Mechanical  Engineer:  Division  of  Architecture.  General  Contractor: 
Robert  E.  McKee,  Inc.,  Los  Angeles.  Plumbing  Contractor:  E.  O.  Nay,  Inc.,  Pasadena. 


COMPACT  COPPER  SANITARY  DRAINAGE  SYSTEM  GIVES 
NEW  CALIFORNIA  HOSPITAL  MORE  USABLE  SPACE 


Copper  tube  sanitary  drainage  lines  in  the  hospital  building 
and  administration  wing  of  the  new  Fairview  State  Hospital 
at  Costa  Mesa,  California,  eliminated  wasted  space  in  furred 
areas  and  allowed  ample  headroom  in  the  basement.  Equally 
important  to  the  project  owners,  however,  was  the  fact  that 
copper  tube  drainage  systems  are  easier  to  install,  are  long 
lasting,  require  less  maintenance  than  other  materials. 

Copper  tube  was  used  also  for  the  hot  and  cold  water  lines 
and  for  the  radiant  heating  system. 


TREND  TO  COPPER  “The  factors  important  to  us  as  mechanical 
contractors  are  the  work-saving  features  of  copper  tube.  It  has 

f)roved  to  be  easier  to  handle,  more  adaptable  to  space  problems, 
ess  trouble  to  test,  and  as  a  conse<juence,  faster  to  install  than 
other  methods  considered  standard.”  B.  J.  Sabin,  Manager,  E.  O. 
Nay,  Inc.,  plumbing  contractor  on  Fairview  State  Hospital. 


Specify  Anaconda  Copper  Tubes  and  Fittings  —  Types  K  and 
L  for  water  supply  and  heating  lines;  Type  M  and  the  new 
lighter  weight  Type  DWV  for  sanitary  drainage  systems. 
Anaconda  wrought  and  cast  solder-joint  fittings  for  pressure 
and  drainage  applications.  Write  for  Publication  C-33.  Ad¬ 
dress:  The  American  Brass  Company,  Waterbury  20,  Conn. 
In  Canada:  Anaconda  American  Brass  Ltd.,  New  Toronto, 

Ontario.  69U7 

ANACONDA  and  fittings 

PRODUCTS  OP  THE  AMERICAN  BRASS  COMPANY 

Available  through  plumbing  wholesalers 


CLOSE  WORK  LIKE  THIS  is  possible  only  with  chopper  tube. 
Water  and  drainage  lines  hug  the  ceiling,  giving  ample 
basement  headroom.  Even  in  tight  quarters,  connections  are 
easy  to  make.  Sizes  in  this  photo  range  from  %"  water  lines 
to  4"  for  drain  and  vent  lines. 


^cienti^ic  ^^rontie^A 


CORROSION  RESEARCH 

Since  metals  were  first  used  for  industrial  purposes, 
man  has  waged  constant  warfare  against  the  forces  of 
corrosion.  This  complex  process  has  been  defined  as 
the  destruction  of  a  metal  by  chemical  or  electro¬ 
chemical  reactions  with  its  environment,  and  deteriora¬ 
tion  often  proceeds  in  direct  proportion  to  the  aggres¬ 
siveness  of  the  environment.  Essentially,  corrosion  is 
process  metallurgy  in  reverse.  Iron,  for  example,  oc¬ 
curs  in  nature  generally  as  oxides  or  hydroxide,  and  is 
refined  to  the  steels  of  structural  use.  When  exposed  to 
a  corrosive  environment,  the  metal  tends  to  revert  to 
these  original  forms,  which  are  then  called  “rust.” 

Corrosion  is  a  serious  and  costly  aspect  of  the  Nation’s 
economy.  The  continuous  depletion  of  ore  reserves  is 
only  one  factor  to  be  considered.  Wages,  and  “down 
time”  of  equipment,  and  replacement  costs  must  also  be 
taken  into  account.  It  has  been  estimated  that  the  an¬ 
nual  cost  of  corrosion  in  the  United  States  runs  to 
billions  of  dollars.  Of  course,  exact  figures  on  the  total 
cost  are  not  available,  but  in  the  underground  pipeline 
industry  alone  reliable  estimates  show  the  expense  of 
replacement  to  be  about  600-million  dollars  a  year. 

To  aid  in  the  solution  of  this  problem,  the  National 
Bureau  of  Standards  has  for  many  years  conducted  a 
program  of  research  on  the  fundamental  mechanisms 
of  corrosion  and  the  corrosion  properties  of  materials. 
Now  under  the  direction  of  G.  A.  Ellinger,  this  program 
emphasizes  basic  processes  and  principles,  seeking  to 
discover  why  metals  corrode  and  how  corrosion  can  be 
prevented.  Current  studies  deal  with  such  topics  as  the 
corrosion  reactions  at  the  metal  surface,  electrochemi¬ 
cal  polarization  and  other  electrical  phenomena  asso¬ 
ciated  with  corrosion,  the  effects  of  free  radicals  on 
metals  at  low  temperatures,  the  nature  of  corrosion  in 
large  single  crystals,  and  the  mechanism  of  stress-cor¬ 
rosion  cracking.  By  attacking  the  problem  from  these 
various  directions,  the  Bureau  hopes  not  only  to  im¬ 
prove  methods  of  combating  corrosion,  but  also  to  ob¬ 
tain  basic  data  on  the  properties  of  matter  that  may  be 
useful  in  other  fields. 


Single  Crystal  Studies.  As  the  corrosive  process  is 
influenced  by  many  factors,  a  study  of  metals  in  their 
commercially  usable  state  affords  little  information  on 
the  fundamental  nature  of  the  process.  Such  informa¬ 
tion  can  best  be  derived  by  studying  the  least  complex 
form  of  the  metal  that  has  the  basic  characteristics  of 
the  whole;  that  is,  metal  in  the  form  of  single  crystals. 
In  this  way,  many  of  the  corrosion-influencing  factors 
of  polycrystalline  materials  can  be  isolated,  and  repro¬ 
ducible  results  can  be  obtained. 

Single  crystals  are  being  used  in  research  initiated  at 
the  Bureau  in  1955  under  the  sponsorship  of  the  Cor¬ 
rosion  Research  Council.  Chosen  to  investigate  the 
absorbed  layers  that  form  on  metal  surfaces  was  the 
metal-water-oxygen  system.  Copper  was  selected  as 
the  metal  because  it  has  a  face-centered  cubic  structure, 
is  readily  available  in  high  purity,  and  the  corrosion 


products  formed  are  few  and  simple. 

Spherical  specimens  were  initially  employed  in  this 
work  because  they  permit  all  of  the  crystallographic 
planes  to  be  studied  simultaneously.  When  carefully 
cleaned  and  polished  specimens  are  exposed  to  water 
containing  oxygen,  different  oxide  interference  colors 
appear  on  the  various  planes.  Each  color,  readily  identi¬ 
fiable  from  the  patterns  that  are  formed,  indicates  a 
different  rate  of  growth  of  the  corrosion  products. 

Galvanic  Corrosion.  Even  the  purest  metals  have 
many  foreign  atoms  within  their  lattices.  Less  pure 
met^s  contain  non-metallic  inclusions,  metallic  im¬ 
purities,  and  other  inhomogeneities.  Exposure  to  a  cor¬ 
rosive  medium  of  dissimilar  metals  in  contact  with  each 
other,  or  of  a  metal  with  surface  inhomogeneities  causes 
galvanic  (electrochemical)  corrosion.  Such  corrosion 
can  also  accur  on  metal  surfaces  exjxxsed  to  non-uni- 
form  electrolytes  with  variations  in  electrical  conduc¬ 
tivity,  etc.  TTie  electrical  current  associated  with  cor¬ 
rosive  action  causes  the  metallic  area  with  the  more 
anodic  solution  potential  to  dissolve,  forming  a  pit  in 
the  metal  surface.  The  depth  of  pitting  depends  on  the 
amount  of  current  that  flows  from  anode  to  cathode, 
which  in  turn  may  depend  on  several  factors  such  as 
anode-to-cathode  area,  environment,  temperature,  and 
pressure.  When  the  mechanism  that  causes  the  first  pit 
to  form  can  be  determined,  a  great  advance  will  have 
been  made  in  understanding  the  corrosion  process. 

Galvanic  corrosion  which  occurs  on  a  continuous 
metallic  surface  cannot  be  measured  directly.  However, 
the  Bureau  has  developed  a  method  for  evaluating  this 
corrosion  indirectly,  on  ferrous  surfaces  at  least.  In  this 
method,  the  currents  associated  with  the  changes-in- 
slope  in  current-potential  curves  that  occur  during 
cathodic  and  anodic  polarization  are  measured,  and  the 
values  of  applied  polarizing  current  thus  obtained  are 
used  to  calculate  the  equivalent  corrosion  current.  This 
indirect  technique  has  been  successfully  applied  in 
measuring  the  corrosion  rates  of  steel  in  low-resistivity 
soils  and  in  salt  water.  A  variation  of  10%  in  corrosion 
rate  can  be  detected  in  this  way. 

One  galvanic  corrosion' study  deals  with  criteria  for 
the  cathodic  protection  of  metals,  principally  ferrous 
metals.  Although  cathodic  protection  is  based  on  well- 
founded  scientific  principles,  its  application  has  been 
the  subject  of  considerable  discussion.  Insufficient  nega¬ 
tive  potential  gives  inadequate  protection,  yet  main¬ 
taining  a  greater  potential  than  is  required  is  unneces¬ 
sarily  costly.  In  investigating  the  problem.  Bureau 
scientists  have  made  a  series  of  electrical  measurements 
to  evaluate  this  criteria  of  cathodic  protection. 

In  a  part  of  this  work  it  was  found  that  steel  exposed 
to  soil  environments  varying  in  pH  between  2.9  and  9.6 
can  be  protected  from  corrosion  by  maintaining  the 
steel  at  an  electrical  potential  of  —0.77  volt  relative 
to  a  saturated  calomel  reference  cell.  Recent  laboratory 
experiments  showed  that  —0.77  volt  is  also  the  opti¬ 
mum  potential  for  protecting  steel  in  salt  water. 
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tOOLIlie  HEATING  CONDITIONER 


CENTRIFUGAl. 

PUMP 

+ 


•ARPC’ 

WHERE  WATER 
USAGE  IS  LIMITED  J 


Where  there’s  a  need,  there’s  a  Dunham-Bush  product! 

The  new  “CHC”  Cooling-Heating  Conditioner  continues  the  Dunham-Bush 
pattern  of  product  progress  providing  “one-source-one  responsibility’’  for  all  your  air 
conditioning,  heating,  refrigeration  and  heat  transfer  needs. 

“CHC’’  is  a  compact  fan  coil  unit  for  mounting  between-the-studs  of  a  wall  structure, 
designed  to  meet  the  smaller  space  and  capacity  requirements  of  motels,  hotels, 
apartments  and  residences.  Together  with  Heat-X  Package  Water  Chillers, 
Dunham-Bush  Pumps,  and  Water  Savers,  all  the  necessary  equipment  to  meet 
complete  specifications  are  provided. 

Dunham-Bush  “CHC”  units  are  available  in  two  basic  sizes— Model  CHC- 150 
and  CHC- 300.  The  standard  unit  is  basically  designed  for  free  standing  use  readily 
adaptable  for  semi-recessed  applications.  Each  standard  unit  can  be  wall  mounted, 
fully  exposed  or  semi-recessed,  as  required  for  “off  the  floor”  installations.  Matching 
trim  pieces  are  available  for  finishing  purposes  on  semi-recessed  applications. 

Other  available  features  include  fresh  air  wall  boxes  to  meet  ventilation  requirements 
calling  for  the  introduction  of  fresh  air  up  to  20%  of  the  rated  CFM;  rear  discharge 
sections  and  grilles  to  permit  discharge  of  up  to  50%  of  the  rated  CFM  to  adjacent 
rooms  where  the  standard  unit  is  installed  on  a  common  interior  partition. 

Keep  up-to-date  on  the  latest!  Write  for  complete  “CHC”  specifications  or  call 
your  Dunham-Bush  sales  engineer. 


=  li 


equipment  for  COMPLETE  SPECIFICATIONS 


Dunham-Bush,  Inc. 

WEST  HARTFORD  lO  •  CONNECTICUT  •  U.  S.  A. 


DUnHflm/BUSH 


«IR  CONDITIONING  •  REFRIGERtTION  •  HEATING  •  HEAT  TRANSFER 

Wt«T  MAKTVOaO  COMMCCTICA/r  •  RRICMFCAM  CITY  IMMAHA 
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fails  to  flake  Inland  TI-GO’ 


Slamnrin’  Sam  Snead 


INLAND  STEEL  COMPANY 

30  West  Monroe  Street  *  Chicago  3,  Illinois 
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One  of  golf’s  greatest  players,  Slanunin’  Sam  earned  his 
name  and  fame  with  a  driving  power  that  has  seldom 
been  equalled.  His  swing  is  deceptively  easy — yet  it  drives 
the  ball  with  astounding  force  and  speed.  At  Boca  Raton, 
Sam  drove  ball  after  ball  into  an  Inland  TI-CO  galvan¬ 
ized  sheet.  Each  impact  was  terrific.  Yet,  though  the 
TI-CO  sheet  was  battered  and  dented,  there  was  no  trace 
of  flaking  of  the  zinc  coating  whatsoever! 

Any  Sheet  Metal  Man  who  has  used  TI-CO  on  a  job 


could  have  told  Sam  .  .  .  ‘"You  just  can't  flake  TI-CO!” 
You  can  Pittsburgh  lock-seam  it,  crimp  it,  hammer  it, 
give  it  the  most  complicated  forming  in  the  book — and 
TI-CO  won’t  crack,  peel  or  flake.  That’s  why  so  many 
Sheet  Metal  Men  specify  INLAND  TI-CO  galvanized 
sheet — every  time! 

Ask  your  Steel  Service  Center  for  the  TI-CO  Brand  ...  the 
galvanized  sheet  that’s  tailor-made  for  sheet  metal  work. 


Sam  couldn’t  believe  it  either  ’til  he 
examined  the  TI-CO  sheet  for  himself. 
Not  a  trace  of  flaking! 


DIVISION  OF  ALLIED  THERMAL  CORP. 
NEW  BRITAIN,  CONNECTICUT 

PACIFIC,  INCORPORATED 

CITY  OF  INDUSTRY,  CALIFORNIA 


Scope  of  product  lines,  manufacturing  and  research 
laboratory  facilities,  nation-wide  distribution, 
product  acceptance — these  are  the  areas  in  which 
Tuttle  &  Bailey  has  established  a  unique  position 
of  leadership  in  the  air  distribution  industry. 

As  the  first  and  largest  full-line  manufacturer,  Tuttle 
&  Bailey  has  pioneered  a  broad  range  of  air  distri¬ 
bution  devices  and  accessory  equipment  for  heating, 
cooling  and  ventilating.  Until  a  few  years  ago,  these 
products  were  primarily  designed  for  low  pressure 
systems.  However,  with  the  advent  of  high  pressure 
systems,  Tuttle  &  Bailey  was  one  of  the  first  to 
recognize  its  significance  and  is  now  a  leading  pro¬ 
ducer  of  high  pressure  attenuation  units  and  related 
equipment. 

To  meet  the  ever-expanding  market,  Tuttle  &  Bailey 
maintains  complete  manufacturing  and  laboratory 
facilities  on  the  East  and  West  Coasts,  and  is  the 
only  company  in  the  industry  with  plants  so  situated. 
In  both  locations,  streamlined  production  methods, 
skilled  supervisors  and  workers,  the  most  modern 
high-speed  production  machinery  and  an  effective 
quality  control  system  combine  to  provide  customers 
with  consistently  top  quality  products,  efficiently 
produced  and  competitively  priced. 

Meeting  the  immediate  needs  of  the  present — and 
anticipating  the  needs  of  the  future  as  dictated  by 
constantly  changing  building  design  concepts— are 
the  projects  that  keep  T&B’s  large,  well-equipped 
laboratories  busy.  Engineers,  rich  in  field  experience 
as  well  as  theoretical  training,  work  with  the  latest 
test  equipment  and  instrumentation.  Ample  space 
permits  construction  of  mock-ups  to  simulate  actual 


job  conditions  for  the  pre-testing  of  system  design 
and  equipment  to  insure  installations  that  will  per¬ 
form  with  maximum  efficiency. 

Representatives,  strategically  located  in  principal 
cities,  offer  the  services  of  engineering  and  sales 
personnel  fully  qualified  to  work  closely  with  archi¬ 
tects  and  engineers  in  helping  to  solve  air  distribution 
problems.  With  a  full  knowledge  of  Tuttle  &  Bailey 
products  and  their  applications,  they  have  the  back¬ 
ground  and  experience  needed  to  recommend  the 
types  of  equipment  best  suited  to  a  particular  job.  .  . 
and  to  follow  through  on  every  installation  detail. 
In  addition,  many  offices  have  warehouse  stocks  of 
low  pressure  distribution  devices  in  standard  sizes 
that  will  meet  the  majority  of  job  requirements.  The 
names  and  addresses  of  these  Factory  Offices  and 
Sales  Representatives  are  listed  on  the  next  page. 

Evidence  of  the  acceptance  of  Tuttle  &  Bailey  prod¬ 
ucts  is  the  impressive  list  of  T&B  installations  in 
many  of  the  nation’s  outstanding  office  buildings, 
department  stores,  schools,  commercial  and  recrea¬ 
tional  buildings,  institutions  and  industrial  plants. 
From  experience,  the  leading  architects,  consulting 
engineers  and  mechanical  contractors— the  men  re¬ 
sponsible  for  specifying  and  installing  these  systems 
— know  that  T&B  air  distribution  equipment  is  de¬ 
signed  and  engineered  to  meet  their  highest  stand¬ 
ards  of  appearance  and  performance,  two  factors  that 
must  always  be  present  to  insure  owner  satisfaction. 

Thus,  in  breadth  of  lines,  manufacturing  and  labora¬ 
tory  facilities,  nation-wide  availability  and  accept¬ 
ance  .  .  .  this  is  Tuttle  &  Bailey. 


TUTTLE  A  BAILEY 

BRANCH  OFFICES  AND  AUTHORIZED  REPRESENTATIVES 


ALABAMA 

Palmbk  a  Lawkbnce 

3110  Clmirmont  Ave. 

Hirtnincham,  Alabama 

ARIZONA 

Norman  S.  Wright  A  Co. 

2641  Eaat  Adama 
Phoenix,  Arizona 

CALIFORNIA 

Norman  S.  Wright  A  Co. 

1361  Abby  St. 

Freano,  California 
Norman  S.  Wright  A  Co. 

62.5  N.  Alvarado  St. 

Loa  Angelea  26,  California 
Norman  S.  Wright  A  Co. 

1 102  T  St. 

Sacramento  14,  California 
Norman  S.  Wright  A  Co. 

1015  Folaom  St. 

San  Franciaco  3,  California 

COLORADO 

McCkiMBB  Supply  Company 
1819  Wazee  St. 

P.  O.  Box  5304 — Terminal  Annex 
Denver,  Colorado 

DISTRICT  OF  COLUMBIA 

Thr  F.  C.  Cuppord  Company 
2315  “L”  St.,  N.W. 

Waahington,  D.C. 

FLORIDA 

K.  J.  Clare  Equipment  Co.,  Inc. 
1123  Seminole  St. 

P.O.  Box  989 
t'learwater,  Florida 
R.  J.  Clare  E^iuipment  Co.,  Inc. 
1766  Manninc  St. 

P.O.  Box  6454 
Jackaonville,  Florida 
R.  J.  Clare  E<)uipment  Co.,  Inc. 
250  N.  W.  73rd  St. 

P.O.  Box  37293 

Miami  37,  Florida 

R.  J.  Clare  Equipment  Co.,  Inc. 

P.O.  Box  6913 

Orlando,  Florida 

Manupacturers  Sales  Co. 

1826  North  Pace  Blvd. 

P.O.  Box  2163 
Penaacola,  Florida 

OfOROIA 

'I'hermal  Engineering  Co. 

314  Buckhead  Ave.,  N.E. 

Atlanta  3,  Georgia 

lUINOIS 

Tuttle  A  Bailey 

Division  of  Allied  Thermal  Corp. 

61  West  Kinzie  St. 

Chicago  10,  Illinois 

INDIANA 

Jaceson  Engineering  Co. 

541  Kinnaird 

Fort  Wayne,  Indiana 

Jaceson  Engineering  Co. 

1531  N.  Pennsylvania  St. 
Indianapolis  4,  Indiana 
Jaceson  Engineering  Co. 

P.O.  Box  25 
Lowell,  Indiana 


INDIANA  (Centinwad) 

Jackson  Engineering  Co. 
337  I^exington  Road 
Evansville  10,  Indiana 


IOWA 

Harold  F.  Smith 
314  First  National  Bldg. 
Davenport  1,  Iowa 
Wells  Sales  Company 
1429  Second  Ave. 

Des  Moines  14,  Iowa 

KANSAS 

Heaven  Engineering  Co. 

830  N.  Main  St. 

Wichita,  Kansas 

KENTUCKY 

Jackson  Engineering  Co. 
660  South  5th  St. 

IxMiisville  2,  Kentucky 

LOUISIANA 

W.  C.  Murphy  A  Assocs. 
Recile  Bldg.,  Rm.  207 
6270  General  Diaz  St. 

New  Orleans,  Ixiuisiana 

MARYLAND 

F.  C.  Clippord,  Inc. 

245  W.  Chase  St. 

Baltimore  I,  Maryland 

MASSACHUSETTS 

Brenton  a  Hart  Co.,  Inc. 
66  Laurel  St. 

Watertown  72,  Maasacbuaetts 

MICHIGAN 

John  F.  Wolpp  A  Co.,  Inc. 
726  Lothrop  Ave. 

Detroit  2,  Michigan 

MINNESOTA 

The  Gorgen  Company 
814  S.  Ninth  St. 

Minneapolis,  Minnesota 

MISSOURI 

Heaven  Engineering  Co 
1529  Oak  St. 

Kansas  City  8,  Missouri 
Myers  Eng.  EXiuip.  Co. 

3923  W.  Pine  Blvd. 

St.  Louis  8,  Missouri 
Heaven  Engineering  Co. 
502  Robberson 
Springfield,  Missouri 

NEBRASKA 

E.  P.  Dempsey  Co. 

2431  Camden  Ave. 

Omaha  11,  Nebraska 

NEW  JERSEY 

Earle  H.  Fiigon 
1139  East  Jersey  St. 
Elizabeth,  New  Jersey 

NEW  MEXICO 

W.  M.  Carroll  A  Co. 

322  First  St.,  N.W. 
Albuquerque,  New  Mexico 


NEW  YORK 

R.  D.  Marshall  A  Co.,  Inc. 

No.  Pearl  A  Van  Woert  Sta. 
Albany,  New  York 
Engineered  Air  Assoc. 

2185  Fillmore  Ave. 

Buffalo  14,  New  York 
TinTLB  A  Bailey 
Division  of  Allied  Thermal  Corp. 
420  Lexington  Ave. 

New  York  17,  New  York 
Donald  J.  Hoeppel 
c/o  Engineered  Air  Aasociatee 
134  Resolute  St. 

Rochester  21,  New  York 
Coleman  J.  Kane 
Room  1105 — State  Tower  Bldg. 
Syracuse,  New  York 

NORTH  CAROLINA 

William  S.  Mitchell 
c/o  Kirk  Couaart  A  Assocs. 

Office  No.  4 — Waynick  Bldg. 
1882  Pembroke  Rd. 

Greensboro,  North  Carolina 
Kirk  Cousart  A  Assocs. 

715  West  Morehead  St. 

P.O.  Box  21.55 
Charlotte  1,  N.C. 


NORTH  DAKOTA 

Therm-Air  Sales  Corp. 
522  Sixth  Ave.,  North 
Fargo,  North  Dakota 


OHIO 

C.  C.  Huenbpeld 
626  Broadway 
Cincinnati  2,  Ohio 
Rupbrt-Ryan  Co. 

5420  McBride  Ave. 

Cleveland  27,  Ohio 
Keatts  Thermal  Ek)uiP.  Co. 
3851  N.  High  St. 

Columbus  14,  Ohio 


OKLAHOMA 

R.  L.  Williams  A  Co. 

2200  Northwest  56th 
Oklahoma  City  12,  Oklahoma 


OREGON 

Norman  S.  Wright  A  Company 
3607  S.  W.  Corbett  Street 
Portland  1,  Oregon 


PENNSYLVANIA 

Technical  Supply  Co. 

900  Market  St. 

Lemoyne,  Pennsylvania 

Tuitle  a  Bailey 

Division  of  Allied  Thermal  Corp. 

4008  York  Road 

Philadelphia  40,  Pennsylvania 

McGbe-Fehbr  Co. 

1023  Rebecca  Ave. 

Pittsburgh  21,  Pennsylvania 


SOUTH  CAROLINA 

T.  O.  CuRLEE,  Jr. 
c/o  Kirk  Cousart  A  Assocs. 
P.O.  Box  1696 
Greenville,  South  Carolina 


TENNESSEE 

H.  M.  Sawrib  a  Co. 

616  Lindsay  St.,  P.O.  Box  4146 
Chattanooga  5,  Tenn. 
Hurston-Conaway,  Inc. 

2470  Poplar  Ave. 

Memphis,  Tennessee 
Paul  R.  Jarratt 
1917  Division  St. 

Nashville  4,  Tennessee 


TEXAS 

J.  R.  Dowdell  A  Co. 

300  W.  8th  St. 

P.O.  Box  5206 
Austin,  Texas 
J.  R.  Dowdell  A  Co. 

525  Glazebrook  St. 

Corpus  Christi,  Texas 
J.  R.  Dowdell  A  Co. 
3160  Irving  Blvd. 

P.O.  Box  10666 
Dallas  7,  Texas 
J.  R.  Dowdell  A  Co. 
204-D  Trinity  Building. 
600  Bailey  St. 

Fort  Worth,  Texas 
Herlin  Engineering  Co. 
1601  Bassett  Ave. 

P.O.  Box  512 
El  Paso,  Texas 
J.  R.  Dowdell  A  Co. 
P.O.  Box  903 
714  Bastrop 
Houston,  Texas 
J.  R.  Dowdell  A  Co. 
3608  Avenue  A 
Lubbock,  Texas 
J.  R.  Dowdell  A  Co. 

722  W.  Hddebrand  Ave. 
San  Antonio  5,  Texas 


UTAH 

Midgley-Huber 
44  West  8th  South  St. 
Salt  Lake  City  4,  Utah 


VIRGINIA 

Frank  Howell  Company 
17  Eaat  Cary  St. 

P.O.  Box  36 
Richmond  1,  Virginia 


WASHINGTON 

Norman  S.  Wright  A  Co. 
235  Ninth  Ave.,  North 
Seattle  9,  Washington 
Norman  S.  Wright  A  Co. 
S.  125  Stevens  St. 

Spokane  4,  Washington 


WISCONSIN 

E-Z  Engineering  Co.,  Inc. 
5331  North  Bay  Ridge  Ave. 
Milwaukee  17,  Wisconsin 


EXPORT  REPRESENTATIVE 

Ameresoo,  Inc. 

33  Watchung  Plaza 
Montclair,  New  Jersey 


WAGNER  ELECTRIC  MOTORS...  THE  CHOICE  OF  LEADERS  IN  INDUSTRY 


HAVE  YOU  BEEN  THROUGH  ST.  LOUIS’  AIRPORT? 


Here  are  two  of  the  five  air  return  fans,  each  powered  with 
1 5  hp  Wagner  Motors. 


Chances  are,  you  have... some  133,000  air  travelers  pass 
through  this  handsome  Municipal  Airport  each  month.  And, 
chances  are,  you’ve  been  impressed  with  the  clean,  soaring 
architectural  lines  of  the  building  and  with  the  clean,  fresh, 
always  comfortable  atmosphere. 

'The  job  of  efficient  air  movement  for  this  50,000  square 
foot  building  is  handled  by  five  air  supply  fans  and  five  air 
return  fans— all  driven  by  Wagner  electric  motors ...  five 
40  hp  motors  for  air  supply  and  five  15  hp  motors  for  the  air 
return  fans.  'Their  quiet,  efficient  operation  in  this  applica¬ 
tion  is  typical  of  the  service  record  of  Wagner  motors  in 
millions  of  applications  all  over  the  nation. 

Whatever  your  motor  requirements  may  be,  Wagner  can 
supply  a  standard  motor  or  build  a  special  motor  to  fit  your 
ne<^.  Constant  research  and  development  have  kept  Wagner 
up  front  in  electric  motor  design  for  more  than  65  years— 
made  the  name  Wagner  one  you  can  trust  in  choosing  motors 
for  your  plant  or  for  your  product.  Call  your  nearby  Wagner 
field  engineer  for  an  engineering  analysis  of  your  next  motor 
application.  There  are  Wagner  branches  in  32  principal  cities. 


BRANCHES  AND  DISTRIBUTORS  IN  ALL  PRINCIPAL  CITIES  wH5«-2 

\S?a^nerELedfaic  Corporation 

6463  Plymouth  Avo.,  St.  Loulo  14,  Missouri. 


SERVING  2  GREAT  GROWTH  INDUSTR\ES  ..  .ELECTRICAL  ...  AUTOMOTIVE 


THIS  MODERN  ENGINEERING  TEXT  TELLS  YOU 


$6.00 


2S6  Pages 
137  IlIvstratioRs 

To  order,  use  coupon  below  or  circle  letter  E 
on  postcard,  last  page 


HOW  TO  DESIGN,  BUILD  OR  BUY 
INDUSTRIAL  EXHAUST  SYSTEMS 

Revised,  Expanded  Up-to-Date 
Third  Edition  of  Standard  Reference 


John  L.  Alden's  classic  text  on  designing,  building  and  buying  in¬ 
dustrial  exhaust  systems  has  been  brought  up-to-date  to  meet  modem 
standards  of  industrial  environment.  This  new  edition  takes  note  of  the 
strides  made  in  the  variety  and  quality  of  devices  and  techniques.  Among 
the  new  advances  and  developments  it  treats  are:  fog  filters,  reverse  flow 
filters,  venturi  scmbbers  and  multiple  miniature  cyclones. 

Both  a  modem  engineering  text  and  a  practical  guide  for  contractors, 
building  owners,  hygienists — this  book  is  the  ideal  source  of  information 
for  anyone  concerned  with  the  industrial  environment.  Typical  of  its 
practical  value  are  the  drawings  and  detailed  specification  for  hoods 
serving  a  wide  variety  of  industrial  situations.  And  it  demonstrates  the 
use  of  data  and  design  principles  with  an  example  of  how  to  design  a 
system. 
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THE  INDUSTRIAL  PRESS,  93  Wsrtli  Strsst,  Nsw  Yerk  13,  N.  Y. 

Please  send  me  .  copies  of  Design  of  Industrial  Exhaust  Systems. 

Q  Check  or  money  order  is  enclosed.  Send  book{s)  postpaid.  Foreign 
orders — except  from  Canada — must  be  accompanied  by  payment  in 
full,  including  50c  postage  charges  per  book. 
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if  I  decide  to  keep  the  book(s). 

□  Bill  me  □  Bill  company 


Name  . 

Company  . 

I 

Company  Address 

City  . 

Home  Address  .  . . 
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SEPTEMEER.  19S9,  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


•ACKWARD  RLADI  EXHAUSTER  (non- 
overloading,  inclined  blade)  for  ventilating, 
air-conditioning  and  heating.  19  Fan  Wheel  di< 
ametert  (I2'/|"  to  73")  Request  Bulletin  BB-105. 


General  Blower  Cenfrifugal  Fan  Equipment  Is  avail¬ 
able  for  a  wide  range  of  engineered  air  systems,  — 
low-  medium-  or  high-pressure  (free  air  to  41.52 
water  gauge). 

Over  25  years  experience,  plus  modern  production 
methods  and  fan  design  assures  .  .  . 
Dependabilify  — •  Economy  —  High  Qualify ! 


CORROSION  A  PROBLEM? 


SPECIFY 

GENERAL 

BLOWER 

FOR  DEPENDABLE.  LOW 
COST  VENTILATION 


OENERAL  SLOWER  OFFERS  FANS  COATED  OR 
CONSTRUCTED  OF  AUOYS 


OTHER  OENERAL  SLOWER  FANS 


Forward  curved*  Centrifugal  Fans  . Bulletin  FCIOIR 

New  Industrial*  Fans . Bulletin  I  FIDO 

Dura-Temp  Heat*  Fans  . Bulletin  HFIOO 

Turbo  Blowers  (Pressures  to  24  ox.  and  above)  . Bulletin  TBI09 

Propeller  Fans  — Panel  Fans  . Bulletin  EF-IOI 


(*AMCA  Certified  Ratings) 

FmII  prodHCt  data  aad  toforMatioa  avallabla  fren  yoMr  local 
O-S  Roprosootatlvo.  (So#  phoao  lUtlop  I*  year  pheae  directory 
—  all  priacipal  cltlof)  or  write  Dept.  B.  Mertea  Oreve.  III. 


MNIRAL  UTIL.A.VINT. 

JR.  Small  Exhoustars  FC 
Wheels  S-l/T  thru  lO-S/T, 
wheel  diameters  —  Bulletin 
PP-IOI. 


UTIL'A'VINT  SITS  — 

(backward  or  forward 
curved)  Belted  —  12*  thru 
34'  wheel  diameters.  Bul¬ 
letin  UVS-IM. 


General  B  ower  Co 


SUBSIDIARY  OF  ILG  ELECTRIC  VENTILATING  CO 
DEPT.  B  a  MORTON  GROVE,  ILL. 


AIR  CONDITIONING,  HEATING  AND  VENTILATING.  SEPTEMBER,  1959 
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■ALJiNCBO  VALVBS 

—  for  air,  steam,  water,  gas. 
Designed  for  applications  where 
cJofM*  control  is  required,  where 
pressures  exceed  those  of  single- 
seated  valves,  and  where  tight 
closing  is  not  required.  Double- 
seated  construction,  approximately 
98%  tight  closing.  Sizes  Vi"  to 
14".  Wide  choice  of  models, 
capacities  and  operating  features. 


COIL.  VAL.VBS 

—  for  medium  pressure  steam, 
liquid,  air  or  gas.  Long-life  molded 
rubber  diaphragms.  to  6" 
sizes.  Body  (lattems  and  features 
for  many  applications. 


OONVBCTOM  VAL.VBS 

Compact  size  for  installation  in 
confined  spaces,  inside  or  outside 
convector  enclosures.  Models 
for  low  pressure  steam,  hot  and  cold 
water.  All  models  have  “Sylphon" 
metal  bellows  operators.  Sizes 
Vi"  and 


UIQUID  VAI.VBS 

—  for  low  pre&iure  hot  or  cold 
water  service.  Choice  of  molded 
rubber  diaphragms  or  seamless 
“Sylphon"  bellows.  Removable  tops. 
Wide  choice  of  features  and  body 
patterns.  Sizes  Vi”  to  8". 


MIXINO  VALVBS 

—  for  applications  requiring  the 
mixture  of  liquids  at  different 
temfieratures  under  control  of 
a  thermostat  or  humidostat. 
“Sylphon"  and  rubber  diaphragm 
operators.  Removable  tops. 
Available  in  Vi"  to  10"  sizes. 
Body  patterns  and  operating 
features  for  every  application. 


•V-f*ASS  VAI.VBS 

—  for  control  of  liquids  over  a 
wide  range  of  temperatures  and 
pressures.  Sizes  Vz*  to  6",  Models 
available  with  100%  tight  shutoff. 
Removable  operators. 


WATBR  VAUVU 

—  especially  desired  for  use 
with  small  room  air  conditioning 
and  heating  units.  High  grade 
bronze  bodies.  Rubber  diaphragm 
operators.  Corrosion  resistant 
throughout.  V-ring  self-sealing 
packing  assures  positive  seal, 
ranewable  composition  discs. 
Sizes  Vi"  and  %". 


STBAM  VA1.VBS 

—  for  control  of  low  pressure 
steam.  Rubber  diaphragm  or 
seamless  “Sylphon"  operators. 
Renewable  composition  discs 
especially  compounded  for  steam 
service.  Sizes  V^"  to  10".  Choice 
of  body  patterns  and  features. 


MINI  VAI.VKS 

— -  for  control  at  pressures  up  to 
50  psi.  Cast  iron  or  bronze  b^ies. 
Rubber  diaphragm  or  “Sylphon” 
operators.  Renewable  discs,  espe¬ 
cially  comiMunded  for  brine  service. 
Removable  tops.  Sizes  V^"  to  8" 
in  a  variety  of  body  patterns. 


M  1  ■ 

f  1  ■ 

The  specialized  Johnson  organization  has  exactly  the  right  yalve  for 
every  possible  air-conditioning,  heating,  or  ventilating  control  system 

application.  In  fact,  Johnson  makes  the  most  complete  line  of 
pneumatic  equipment  in  the  industry  —  for  solving  any  problem  of 
temperature,  humidity,  or  pressure  control. 


JOHNSON  SERVICE  COMPANY 

507  East  Michigan  Sf.,  Milwauk**  1,  Wiicontin 

□  Have  a  Johnson  engineer  call  on  me. 

□  Send  your  new  condensed  catalog  of  all  types  of  Johnsoi 
Pneumatic  Control  equipment. 


Name 


SYSTEMS 


PNEUMATIC 


Title 


INSTALUTION 


MANUFACTURE 


SINCE  1885 


DESIGN 


Address 


i| 

[^01 

♦  LOW  SILHOUETTE -EACH  MODEL  ONLY  38”  HIGH,  18"  DEEP 

♦  IMPROVED  DESIGN  CUTS  SERVICE  COSTS  50% 

♦  CAPACITIES  UPWARD  FROM  3  TONS -3  SIZES 

♦  FOR  STORES,  OFFICE  BUILDINGS,  SUPERMARKETS,  RESTAURANTS 


_  T-raA-nT.T’KTRR  WITH  HEW 

OOOTTER-HIGH  AIR-COOISD  COOTBHS 


Latest  addition  to  the  greatest  line  in  air 
conditioning  and  refrigeration,  the  modern 
Carrier  Model  9AB  air-cooled  Condensers 
are  designed  to  set  new  standards  of  efficient, 
economical  performance. 

Note  the  unit  shown  here.  Powerful  direct 
drive  fans,  which  move  larger  quantities  of 
air  evenly  across  the  entire  face  of  the  coil, 
utilize  full  condenser  capacity. 

Their  improved  “blow-thru”  design  elimi¬ 
nates  loss  of  capacity  from  clogged  screen 
and  coil— also  eliminates  the  need  for  pro¬ 
tective  fan  guard. 


Now  only  a  flat  metal  screen  is  supplied 
at  the  air  inlet.  Maintenance  likewise  has 
been  simplified  with  the  new  units.  Trouble¬ 
some  alignment  of  the  fan  drive,  fan  belt 
slippage  and  the  necessity  for  fan  belt  re¬ 
placement  have  been  eliminated.  And  the 
coil  requires  only  occasional  cleaning. 

Unusually  flexible,  the  new  Carrier  Model 
9AB  can  be  installed  singly  or  in  multiples. 
They  can  be  used  with  any  compressor.  For 
complete  information,  call  your  Carrier  dealer 
—he  is  listed  in  the  Yellow  Pages.  Or  write 
Carrier  Corporation,  Syracuse  1,  New  York. 


MORE  PROOF  OF 
BETTER  AIR  CONDITIONINQ  FOR  EVERYBODY 


EVERYWHERE 
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LENNOX 


OG'  SERIES 


\ 


COMBINATION 

BURNER 

HAS  “PUSH  BUTTON” 
CHANGEOVER 

Operates  equally  well 
with  either  gas  or  oil 

Here  IS  a  coniplctelv  new  t\ pe  ot  power 
burner  obtainable  as  a  straight  gas  burner, 
a  straight  oil  burner,  or  a  combination 
burner  tor  either  gas  or  oil.  lor  the  com¬ 
bination  burner,  gas  and  oil  are  introduced 
at  two  separate  points  in  the  same  firing 
assembh.  To  change  from  one  fuel  to  the 
other,  \()u  simple  throw  a  switch  and 
to  make  anv  further 


It  IS  u n n e c e s s a r \ 


adiustments. 


I  he  outstanding  performance  and  common 
sense  construction  of  these  burners  is  typi- 
(,,il  of  the“()(i"  Series  heater.  For  the  com¬ 
plete  story  clip  and  mail  the  attached  cou¬ 
pon  today. 


V’ 


\ 


fit. 


Typical  Sequence  of  Combination  Burner  Operation 


1  Thermostat  calls  for  heat. 

2  Combustion  air  and  induced  draft 
blower  starts  and  runs  for  25 
seconds  providing  a  pre-purge 
period. 

3  Pilot  is  spark  ignited  and  must 
be  proven  within  five  seconds  by 
lead  sulfide  scanner. 

4  When  pilot  is  proven,  the  main 
gas  or  oil  valve  opens. 

5  There  is  now  a  10-second  trial 


for  ignition  period  which  is  also 
monitored  by  the  scanner.  Pilot 
flame  is  then  extinguished. 

^  If  ignition  foils,  main  burner  shuts 
down  immediately. 

7  Main  flame  is  continuously  moni¬ 
tored. 

8  When  the  thermostat  is  satisfied, 
main  valve  shuts  off.  Combustion  ' 
and  induced  draft  blower  con-  • 
tinues  to  run  for  30  seconds  pro-  ' 
viding  a  post-purge  period. 


LENNOX  “Task-Matched”  Equipment 

to  condition  and  control  air  for  industry 


64,000  to  2,000,000  Btuh  Uniti 

LENNOX  Industries  Inc. 


Des  Moines,  Iowa  •  Marshalltown,  Iowa  •  Columbus  Ohio 
Syracuse,  N.  Y.  •  Fort  Worth,  Texas  •  Salt  lake  City  Utah 
Decatur,  Ga.  •  Los  Angeles,  Calif.  •  Toronto  •  Calgary 


LENNOX  INDUSTRIES  INC. 

Industrial  Division,  Dept.  aC-9 
Box  1 294,  Des  Moines  5,  Iowa 

Please  send  me — without  obligation — complete  specifications 
and  engineering  data  on  Lennox  Industrial  heaters. 

Name .  . 

Company . 

Address .  City  . 

Title . 


Wherever  there’s  air 
there’s  Trane  equipment 


For  hlgh'^assur*  air  conditioning 
aystema  .  .  .  induatrial  processing 
and  drying . . .  Trank  Class  III  Fans 
save  space,  cut  power  costs.  Com¬ 
plete  range  of  15  standard  sizes  from 
18  to  73  inches,  for  static  pressures  up 
to  IIH  inches.  Capacities  to  310,000 
cfm.  Trank  Fans  are  tested  and  rated 
under  the  NAFM  code. 


For  venticrtton  .  .  .  the  new  Trane 

Centrifugal  Roof  Ventilator  comes 
in  16  sizes,  all  with  certified  power 
ratine.  All-new  design  with  scien¬ 
tifically  contoured  iiuet  cone  nves 
greater  efficiency,  more  cfm  with  leas 
power.  Fan  sizes  from7'to  40' wheel; 
streamlined,  compact;  shipped  fully 
assembled,  ready  to  install. 


For  built-up  syttoim . . .  Trank  Coils 
have  exclusive  Delta  Flo  Fin  (inset) 
that  eliminates  stagnant  air  next  to 
fin  surface,  increases  heat  transfer 
capacity.  More  efiBcient  fins  permit 
wider  spacing  for  easier  cleaning, 
reduced  maintenance.  Mechanical 
fin-to-tube  bond  is  as  strong  as  the 
metal  itself! 


to  heat  or  move, 
to  do  the  job 


One  source,  one  responsibility  for  every 
factory  heating,  ventilating  need! 


Now  you  can  pinpoint  responsibility  for 
all  your  factory  heating,  ventilating  needs 
with  the  complete  Trane  line  of  matched 
equipment!  That  means  you  order  from 
one  reliable  source  .  .  .  simplify  purchas¬ 
ing,  operation  and  maintenance. 

And  now,  the  Trane  lines  are  more 
versatile,  more  complete  than  ever  before! 
New  Centrifugal  Roof  Ventilators  . . .  new 
Cabinet  Fans  .  .  .  new  Torrivent .  ,  .  new 
Steam  Specialties  ...  a  wider  range  of 
sizes  and  models  give  you  everything  you 


need  to  handle  any  factory  ventilating  or 
heating  job. 

So  when  you  plan,  remember  that  Trane 
equipment  is  matched  equipment:  designed 
and  built  together  to  work  together! 
Whether  it’s  a  unit  heater  for  a  doorway 
or  equipment  for  a  complete  heating-ven¬ 
tilating  system,  Trane  product  lines  are 
complete  in  every  respect. 

WANT  MORE  FACTS?  Ask  your  near¬ 
by  Trane  Sales  Office  or  write  Trane, 
La  Crosse,  Wisconsin. 


Heat  and  ventilate  large  areas  with  the  modem  Trane  Torrivent.  Unit  shown  is  installed  in  a 
garage,  where  it  supplies  fresh  air  and  heat.  Rugged  and  dependable,  the  Torrivent  is  installed  with  a 
fresh  air  intake  duct,  combination  filter  and  mixing  box  so  that  it  can  supply  any  desired  mixture  of 
fresh  and  recirculated  air — or  recirculated  air  only,  as  needed.  Note  the  pneumatically  controlled  face 
and  by-pass  dampers  for  tempering  air  .  .  .  vibration  isolators  .  .  .  standard  30°  discharge  nozzle  with 
directional  louvers.  Unit  shown  is  installed  with  Trane  Steam  Specialties.  Torrivents  available  in  9 
sizes,  capacities  from  1,250  to  33,000  cfm. 


For  spot  heating  .  .  .  Trane  Unit 
Heaters  steer  heat  in  any  direction, 
any  proportions,  even  di/fercnt  direc¬ 
tions,  proportions  at  the  same  time! 
Projection  Unit  (right)  has  Louver 
Cone  Diffuser  that  gives  im  to  60% 
more  throw.  Horizontal  Unit  (left) 
has  Louver  Fin  Diffuser  for  blanket¬ 
ing  or  spot  throw. 


For  any  air  condition,  turn  to 

TRnnE 

MANUFACTURING  INGINliRS  OF  AIR 
CONDITIONING,  HEATING,  VENTILATING 
AND  HEAT  TRANSFER  EQUIPMENT 

THE  THANE  COH.ANT.  LA  CROSSE  <¥IS  .  SCRANTON  NFS.  DIV  SCRANTON  RA. 
TRANE  COHFANT  OF  CANADA.  LTD..  TORONTO  •  IS  U.S.  AND  1 1  CANADIAN  OFFICES 


To  tav#  fual,  stop  waiste,  protect 
equipment  .  .  .  the  complete  line  of 
Trane  Steam  Specialties  includes 
bucket  traps,  strainers,  F  and  T 
Traps — plus  vents  and  valves  for 
all  kinds  of  heating  or  process  appli¬ 
cations.  Trane  equipment  is  matched 
equipment — designed  and  built  to¬ 
gether,  to  work  together! 


Why  Bethcon  Galvanized  Steel  Sheets 
are  Just  right  for  ductwork 


MUCH  LESS  SUSCEPTIBLE  to  local  surface  damage  in  handling 
and  working.  Will  not  break  or  flake. 


EASIER  TO  FABRICATE  than  other  metals.  Readily  formed,  easily 

joined  by  lock  seams  without  tearing,  buckling,  or  wrinkling. 


QUICKER  TO  INSTALL  because  the  greater  strength  of  steel  allows 
longer  lengths  with  fewer  supports. 


LESS  NOISE  because  steel  does  not  expond  and  contract  as  much  as 
other  materials. 


Bethcon  sheets  are  the  product  of  Bethlehem's  continuous 
galvanizing  lines.  They  are  strong  but  ductile;  rigid  but 
workable;  rich-looking  yet  low  in  cost.  Make  your  next 
heating,  ventilating  or  air  conditioning  job  a  Bethcon  job. 


BETHLEHEM  STEEL 
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MORE  ECONOMICAL  both  in  material  and  installation  costs. 
Savings  run  as  high  as  30  pet  over  competitive  metals. 


BETHLEHEM  STEEL  COMPANY 
BETHLEHEM,  PA. 


Export  Distributor;  Bethlehem  Steel  Export  Corporation 


MORE  VERSATILE  than  comparable  metals.  Can  be  formed  into 
spiral  pipe,  is  readily  soldered  or  welded  right  on  the  job. 


bethlIehem 

steel 


\\ 


FOR 

MOVING 
HEAT 

TRANSFER 
LIQUIDS... 

RELY  ON 
BUFFALO''  HIGH 
TEMPERATURE 
PUMPS 


These  pumps  are  designed  especially  for  handling 
high  temperature  liquids.  The  following  descrip¬ 
tion  will  help  you  evaluate  the  suitability  of  these 
pumps  for  this  specialized  service. 

In  addition  to  these  special  features,  “Buffalo” 
High  Temperature  Pumps  bring  you  the  famous 
“Buffalo”  hydraulically  efficient  impeller  and  cas¬ 
ing  design.  Accessibility,  dependability  and  long, 
maintenance-free  life  are  important  extra  values 
in  every  “Buffalo”  Pump. 

Whatever  your  heat  transfer  problem  —  including 
vapor  phase  —  phone  your  “Buffalo”  engineer¬ 
ing  representative  for  full  information. 

Only  “Buffalo”  Pumps  bring  you  the 
famous  “Q”  Factor  —  the  built-in 
QUALITY  that  provides  trouble- 
free  satisfaction  and  long  life. 

BUFFALO  PUMPS 

Division  of  Buffnlo  Portpo  Co. 

480  Broadway,  Buffalo,  N.  Y. 
Canada  Pumps,  Ltd.,  Kitchener,  Ont. 

Sales  Representatives  in  all 
Principal  Cities 
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WE  ARE 
NOT 

AT  FAULT" 


Why  divide  responsibility 
for  air  conditioning 
equipment? 

There’s  a  saying  that  a  camel  is  a  horse  designed  by  a  com¬ 
mittee.  Not  so.  A  camel  is  a  horse  assembled  by  a  commit¬ 
tee.  The  horse  concept  is  still  basically  a  sound  one. 

Yet,  by  the  same  token,  what  happens  when  you  split 
responsibility  for  the  elements  in  a  building  or  plant  air- 
conditioning,  heating,  and  ventilating  system?  The  compo¬ 
nents  are  built  by  separate  manufacturers  who  are  answerable 
only  for  what  they  make. 

How  much  better  to  select  all  the  major  components  from 
American-Standard*  Industrial  Division.  You  choose  from  the 
combined  American  Blower,  Ross  Heat  Exchanger,  and  Ke- 
wanee  Boiler  product  lines  .  .  .  have  one-source  responsibility 
for  quality  and  performance  in  equipment  designed,  engi¬ 
neered,  and  manufactured  to  work  together. 

Offices,  in  all  principal  cities,  staffed  with  product  special¬ 
ists,  work  with  you  in  equipment  selection  and  on-the-job 
problems.  Give  the  one  near  you  a  call,  american-standard 

INDUSTRIAL  DIVISION,  DETROIT  32,  MICH.  IN  CANADA:  AMERICAN- 
STANDARD  PRODUCTS  (Canada)  limited,  Toronto,  Ontario. 


*  and  SUmAui(ti  arc  trademarks  of  American  Radiator  &  Standard  Sanitary  Corporati< 


lAMERicAN'^tandard 


INDUSTRIAL  DIVISION 


AMERICAN  BLOWER  PRODUCTS  •  ROSS  PRODUCTS  •  KEWANEE  PRODUCTS 
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UARY- 1990 


SHOWERING  COMFORT 
AND  SAFETY  FROM 
LAWLER  SO  FAR  AD¬ 
VANCED  IT  WILL  NEVER 
GO  OUT  OF  STYLE! 


u . ;  _ j 


The  Recesso’s  “years  ahead"  styling  leads 
the  industry  in  thermostatic  shower 
mixers.  The  Recesso  is  entirely  recessed 
into  the  wall  .  .  .  eliminates  dangerous 
protruding  edges  which  might  cause 
bodily  injury  or  collect  unsanitary  dirt, 
grime  and  soap  scum. 

Lawler’s  advanced  thermostatic  element 
gives  the  Recesso  new  sensitivity  and 
instant  action  for  truly  safe,  comfortable 
showering.  Your  customers  will  enjoy  the 
beauty  and  safety  features  of  the  Recesso 
years  from  now! 

FOR  TIMELESS  PERFORMANCE  STANDARDS 

LOOK  TO  LAWLER . . .  FIRST! 


LAWLER  AUTOMATIC  CONTROLS  INC.,  MT.  VERNON,  N.Y. 
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IS  a  registerea 

trademark  for  a  wide  range 
of  air  diffusion 
equipment 


Today  Anemostat  offers  an  impressive 
variety  of  air  diffusion  equipment  to 
meet  every  architectural  and 
engineering  requirement. 
ANEMOSTAT®  is  a  registered 
trademark.  It  is  your  guarantee 
that  every  unit  bearing  this  name  is  of 
highest  quality  .  . .  backed  by  the 
most  experienced  engineering,  research 
and  testing  laboratories  in  the  industry. 

When  Anemostat  Air  Diffusers 
are  in  sight  the  system  is  right. 

This  was  true  yesterday,  is  true 
today  and  will  be  true  tomorrow. 


-[i-C 


MICROTEX 


another  quality 


Johns-ManviUe 


Fiber  Glass  product 


WHY  YOUR  INSTALLED  COSTS  ARE  LOW 
WITH  JOHNS-MANVILLE  MICROTEX... 


•  LIGHTWEIGHT  MATERIAL.  Easy  to  handle 
in  the  shop. 

•  RESILIEHT.  Can  be  formed  with  the  metal 
in  the  brake. 

•  STROHG.  Holds  up  during  shop  handling. 
Won’t  pull  apart.  Less  waste. 

•  EASY  TO  CUT  AND  FIT.  Regular  shop  methods, 
skills  and  tools  speed  fabrication. 

•  PLEASANT  TO  HANDLE.  Workmen  like  the 
texture  of  Microtex. 
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keeps  them  efficient,  too 

both  effectively. . .  and  at  low  cost 


i 


Xhanks  to  carefully  engineered 
metal  air  duct  systems  lined  with 
Johns- Man ville  Microtex,  it’s  quiet 
as  a  country  churchyard  inside  many 
a  modem  building.  Duct  noises  from 
motors,  fans  and  adjacent  rooms  get 
into  this  fiber  glass  insulation— and 
never  come  out  again!  They’re  trap¬ 
ped  and  killed  by  countless  micro¬ 
scopic  air  pockets  formed  by  the 
millions  of  fine  glass  fibers. 


Comfort  is  increased,  too,  because 
temperatures  of  the  cooled  or  heated 
air  can  be  more  evenly  controlled 


during  distribution.  This  is  a  result 
of  the  high  insulating  efficiency  of 
Microtex  which  also  reduces  power 
and  fuel  costs. 

Johns-Manville  Microtex  is  a 
semi-rigid  blanket.  The  fine  glass 
fibers  are  reinforced  with  textile 
yam  and  bonded  with  a  thermo¬ 
setting  resin.  A  black  vinyl  coating 
resists  erosion  even  at  top  air  veloc¬ 
ities  . .  .  eliminates  need  for  painting 
inside  of  ducts  in  back  of  grills. 
Furthermore,  with  the  insulation  in¬ 
side  the  duct,  the  sheet  metal  itself 


serves  as  the  vapor  barrier. 

Over-all,  Microtex  provides  maxi¬ 
mum  insulation  value  for  dollar  in¬ 
vested.  It  reduces  installation  costs— 
see  opposite  page.  Its  inorganic  glass 
fibers  are  ageless  ...  no  danger  of 
loss  from  rot,  decay,  moisture  or 
vermin. 

For  specification  and  installation 
data  on  high-efficiency,  low-cost 
Microtex,contact  your  nearby  Johns- 
Manville  representative.  Or  write  to 
Johns-Manville,  Box  14,  N.  Y.  16,. 
N.  Y.  In  Canada,  Port  Credit,  Ont. 


Johns-Manville  fjX| 


paODUCTS 
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-  ;  Makers  of  quality  heating  and  power 

_  equipment  since  1903 

SEPTEMBER.  19S9.  AIR  CONDITIONINe,  HEATING  AND  VENTILATING 


/ 


These  quiet,  compact,  highly-efficient  units  are  designed 
for  installations  where  it  is  most  feasible  to  use  a  single 
unit  to  provide  varying  degrees  of  conditioned  air  for 
several  zones. 

•  Easy  to  assemble  and  install  —  shipped  with  section- 
alized  units,  including  fan  and  coil  sections,  zone 
dampers  and  optional  accessories. 

•  Dependable,  maintenance-free  operation  —  heavy- 
gauge,  corrosion-resistant  construction  insures  long, 
satisfactory  life  on  the  job. 

•  Convenient  to  service  —  handy  access  doors,  remov- 


Individual  Year  'Round 
Comfort  for  all  with  this 
one  compact  unit !  Tem¬ 
perature  is  controlled 
by  mixing  cooled  and 
heated  air  in  correct 
proportions  to  suit  each 
conditioned  space.  No 
need  for  separate  re-heat 
coils  and  their  controls. 
Control  for  each  area 
can  be  manual  or  com¬ 
pletely  automatic. 


able  panels  and  outside-located  bearings  simplify 
servicing  needs. 

•  Flexible  —  many  combinations  available  —  optional 
floor  or  ceiling  mounting  clips  available;  can  be 
adapted  to  any  combination  of  heating,  cooling 
and/or  dehumidifying. 

•  Space-saving  design  —  unique  coil  angle  permits 
maximum  coil  face  area  within  minimum  headroom 
and  length. 

Investigate  the  many  advantages  of  “Buffalo”  Zone 
Control  Cabinets.  Call  your  “Buffalo”  engineering 
representative,  or  write  for  Bulletin  AC-220. 

“Buffalo”  brings  you  “Q”  Factor  value  —  the  built-in 
QUALITY  that  provides  trouble-free  satisfaction  and 
long  life. 


BUFFALO  FORGE 
COMPANY 

Bwfffole,  II.Y. 

Buffalo  Pumps  Division,  Buffalo,  N.  Y. 

Canadian  Blower  &  Forge  Co,,  Ltd.,  Kitchener,  OnL 


VENTILATING  AIR  CLEANING  AIR  TEMPERING  INDUCED  DRAFT  EXHAUSTING  FORCED  DRAFT  COOLING  HEATING  PRESSURE  BLOWING 
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Now  we’re  cooling 


. . .  and  saving  too! 


Arkla-Servel  Gas  Air  Conditioning  keeps  work 


efficiency  high  and  operating  costs  down  at  First 


Federal  Savings  in  Alhambra,  California. 


“When  planning  our  new  main  office  in 


Alhambra,  we  made  a  complete  survey  of  all  types 


of  air  conditioning  equipment,”  states  First 


Federal.  “Our  answer  was  Arkla-Servel  gas 


operated  water  chilling  units,  and  we  re  completely 
satisfied  with  the  results. 

“With  our  Arkla-Servel  units,  we  keep  our 
staff  cool  in  summer  with  the  same  compact  system 
that  keeps  them  warm  in  winter,”  adds  Mr.  D.  A. 
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Thompson,  Sr.  V.P.  “We  get  top  working  efficiency 
at  the  lowest  possible  operating  costs.  And  we  get 
further  savings  because  our  Arkla-Servel  unit  is 
installed  on  the  roof  —  utilizing  otherwise  useless 
space  —  and  requires  practically  no  maintenance.” 

Check  the  facts  and  you  too  will  see  that 
modern  Gas  air  conditioning  out-performs  all 
others.  For  specific  details  call  your  local  Gas 
Company’s  air  conditioning  specialist,  or  write  to 
the  Arkla  Air  Conditioning  Corporation,  General 
Sales  Office,  812  Main  Street,  Little  Rock,  Ark. 
American  Gas  Association. 


1 


Check  these  features  of 

the  25-ton  Arkla-Servel  water  chiller 

•  Quiet  and  vibrationless  . . .  operates 
with  no  moving  parts 

•  Low  installation,  operating  and 
maintenance  costs 

•  Can  be  installed  singly  or  in 
banks  to  fit  any  need 

•  Compact  and  easy  to  install;  light 
enough  for  rooftop  installation 
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Completely  removable  cores* 


unique  design  separable  frames 


Designed  to  enhance  all  modern  inter¬ 
iors,  these  new  Waterloo  removable 
core  grilles  offer  many  significant  ad¬ 
vantages: 

1 .  Cores  slip  out  easily — prevent  dam¬ 
age  to  plaster  or  painted  walls. 

2.  Unique  design  separable  frames  al¬ 
low  maximum  free  area.  Trim  radius 
edges  of  frames  add  streamline  ap¬ 
pearance  to  room  decors. 

3.  Removable  core  grilles  are  either 
all  aluminum  construction  or  separ¬ 
able  aluminum  frames  with  conven¬ 
tional  cores.  Either  type  may  be  spe¬ 
cified. 


4.  Waterloo  removable  cores  are  avail¬ 
able  with  models  shown  or  on  any 
other  Waterloo  supply  and  return 
grilles  or  registers. 

Reap  these  benefits  by  specifying  Water¬ 
loo  removable  core  grilles  on  your  next 
job.  Write  for  new  comprehensive 
Waterloo  Catalog.  WR-IIO 


WATERLOO 

^ir  Z)lf fusion 

EQUIPMENT 


WATKR1.00  RBGISTKR  COMPANY,  INC. 

WATmLOO.  IOWA 
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Return  air  grille  with  fins  fixed  at  45°  with 
removable  core  and  separable  frame. 


KV.r.S 

"No-Site"  inverted  V  shoped  blodes  with 
removable  core  and  separable  frame. 


WATERLOO 

removable  core  grill 


llllllll 


I  III 


I 


I 


I 


■ 


Double  deflection  grille — removoble  core 
with  seporoble  frome. 


BEFORE  YOU  BUY,  THINK; 


IVill  fungus  attack  your  cooling  tower  2  years  from  now? 


Not  if  if s  a  Haistead&  Mitcheiicooiing 
tower  with  a  20-  Year  Guarantee 

The  specially  treated  wood  decking  in  H&M  towers  resists 
rotting,  fungus  attack  and  algae  which  accumulates  and 
obstructs  air  flow  in  most  other  towers.  Performance  re¬ 
mains  “like  new”  in  H&M  cooling  towers  year  after  year. 

Only  Halstead  &  Mitchell  offers  a  20-Year  Guarantee  on  the 
wetted  deck  against  failure  due  to  rotting  or  fungus  attack. 

Other  H&M  features  for  unusually  low  maintenance  in¬ 
clude  permanently  sealed  fan  bearings,  and  a  heavy  gauge 
steel  cabinet  protected  against  corrosion  by  three  plastic 
coats  applied  after  assembly.  Be  sure.  Ask  your  IdCal  whole¬ 
saler  for  H  &  M  towers,  or  write  to  Halstead  &  Mitchell, 
Bessemer  Building,  Pittsburgh  22,  Pa. 


Water-Cooled  Condensers  •  Cooling  Towers  •  Air-Cooled  Condensers  •  Finned  Coil  Products 


THREE  MEN  O 

Here'S  Why  Architects,  Engineers  and  Contractors 


THE  ARCHITECT  wants  the  best  for  his 
buildings.  Wants  to  know  that  what 
he  specifies  in  copper  water  drainage 
and  refrigeration  tube  bears  a  name 
that  means  quality.  Wants  to  know, 
too,  that  what  goes  into  his  buildings 
goes  in  permanently.  He  knows  that 
when  he  specifies  “Bridgeport”  as  the 
source  for  copper  tube,  his  specifica¬ 
tions  are  met  to  the  fullest  degree. 


THE  ENGINEER’S  basic  need  is  to  be 
certain  that  what  he  recommends  is 
constantly  dependable.  He’s  got  to  be 
sure  that  every  foot  of  the  copper 
tube  that  goes  into  the  job  will  do  the 
job.  He  wants  to  know,  too,  that  the 
source  of  his  copper  tube  is  able  to 
provide  any  technical  assistance  he 
may  require.  He’s  sure  of  both  with 
Bridgeport. 
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BRIDGEPORT  Their  Source  for  Copper  Tube 


Everything  THE  CONTRACTOR  puts 
into  his  buildings  reflects  directly  on 
him.  The  success  of  the  job  is  based  on 
the  quality  of  his  materials  and  the 
service  he  gets  from  his  suppliers.  With 
Bridgeport,  both  quality  and  service 
are  superior.  The  big  jobs  require 
well-timed  deliveries,  product  uni¬ 
formity  and  easy  workability  to  get 
the  big  jobs  done  faster.  He  looks  to 


“YOUR  GUIDE  TO  BRIDGEPORT 
PLUMBING,  HEATING  AND 
AIR  CONDITIONING  PRODUCTS" 

—is  the  title  of  our  four-page  book¬ 
let  on  types,  sizes,  weights  and 
strengths  of  all  of  Bridgeport’s 
copper  water  and  drainage  tube. 
We’d  like  you  to  have  a  copy.  Send 
your  request  to  Dept.  >203. 


BRIOGEPORT  BRASS  COMPANY  JL, 


Bridgeport  Brass  Company,  Bridgeport  2,  Conn.  •  Sales  Offices  in  Principal  Cities 

Specialists  in  Metals  from  Aluminum  to  Zirconium 
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REQUEST  CATALOG  405  cov- 
•ring  lh«  Clorag*  Capillary 
Air  Washer.  Equipped  with 
capillary  cells.  Three  arrange* 
nients  available.  Capacities 
4/400  to  132,000  CFM. 


REQUEST  BULLETIN  550  cov¬ 
ering  the  Clarage  Centrilator 
Power  Roof  Ventilotor.  Static 
pressures  to  2"}  capacities  to 
26/400  CFM.  (Unit  shown  here 
without  cover.) 


Dependable  equipment  for  making  air  your  servant 


(■IcfecciM  y  VMtilecisn,  S.A. 

_  I  I  CORTIAaOl 

I  A  I  1 1  •  UWecciM  y  Vsrtileciee,  $X 

another  land  where  Clarage  gives  air  a  lift 


World-wide,  Clarage  quality  is  known 
and  called  upon.  Down  Mexico  City 
way,  for  example,  is  the  new  Palacio  de 
Hierro. 

Here,  in  this  city’s  largest  and  most 
modem  department  store,  Clarage  air 
handling  and  conditioning  equipment 
is  at  work  —  Capillary  Air  Washers  and 
Centrilator  Power  Roof  Ventilators.  Why 


is  Clarage  so  often  selected  for  buildings 
of  all  types,  all  sizes?  Largely  because  of 
this  equipment’s  reputation  for  faithful 
performance  and  opierating  economy. 

Contact  our  nearest  sales  engineering 
office.  You  too  will  find  it’s  characteristic 
of  Clarage  products  to  prove  out  success¬ 
fully  no  matter  how  challenging  the 
requirements. 


Kalamazoo,  Michigan 

SALES  ENGINEERING  OFFICES  IN  ALL  PRINCIPAL  CITIES  •  IN  CANADAt  Canada  Fani,  Ltd.,  4285  Richelieu  St.,  Montreal 
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A  Fair  Offer 


IfyouwiUputa  Jenkins  Valve^recom 
n^ended  for  your  particular  service, 
on  the  worst  place  you  can  find .  .  . 
^here  you  cannot  keep  other  valves 
„gh-  and.f,t  U  not  perfectly  tight 
or,  does  not  hold  steam,  oil,  acids,  i 

or  other  fluid,  longer  than  1 

<yoer  valve,  you  may  return  it 
your  money  ^i„  „f„„ded  /  . 


PUBLISHED  AND  PROVED  FOR  90  YEARS 


This  simple,  straightforward  statement  of  selling  pol¬ 
icy  was  first  published  in  1869,  five  years  after  Jenkins 
Bros,  was  founded.  It  has  been  continued  in  fidl  effect 
through  90  years  of  Jenkins  Bros,  history  of  making 
valves  to  a  standard  of  (piality  that  warrants  such  an 
unparalleled  assurance  to  buyers. 

SOLD  THROUGH  LEADING  DISTRIBUTORS  EVERYWHERE 


JENKINS 


LOOK  FOR  THE  JENKINS  DIAMOND 


VALVE  S 


MOND 


river  tand  and  gravel  •  sintering  plants  •  slopes,  shafts,  tunnels  •  space  heaters  •  steel  grating  •  towboats,  barges,  river  transportation 

48  SEPTEMBER.  1959,  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


ufacturing  plants,  schools,  com¬ 
mercial  and  public  buildings.  A 
factory  •  trained  organization  han¬ 
dles  service  on  24-hour  call. 

Are  you  paying  for  inadequate, 
obsolete  or  inefficient  heating.^  A 
Dravo  engineer  will  evaluate  your 
present  system  now  at  no  obliga¬ 
tion.  For  information  on  this,  or 
any  of  the  other  services  and  prod- 
ducts  pictured  below,  write  DRAVO 

Corporation,  Pittsburgh  25, 
Pennsylvania. 


DRAVO 


This  79,000  square  foot  warehouse 
of  the  C.  A.  Turner  Company, 
Rankin,  Pa.,  has  high  roof  areas 
and  large  access  doors.  Yet,  only 
four  Dravo  Counterflo  heaters  were 
needed  to  maintain  a  68°  comfort 
level  during  last  January’s  severe 
cold  spell  with  its  frequent  sub-zero 
temperatures.  Fuel  costs  for  the 
month  were  7/10^  per  square  foot! 

More  than  20,000  Dravo  heaters, 
in  use  throughout  the  world,  provide 
this  same  low  cost  heating  in  man¬ 


Big  warehouse  keeps  warm  with  four  heaters 


SOO  tons  of  cooling  power 
from  a  4>00-hp  motor 
brings  double  savings  to 
new  Greenville  Auditorium 


A  500-ton  Chrysler  Centrifugal  Liquid  Chiller  is  the 
heart  of  the  air  conditioning  system  in  the  new  Memorial 
Auditorium  in  Greenville,  S.  C.  It  cost  less  to  install  .  .  . 
and  every  second  it  operates,  it’s  saving  more  money. 
Here’s  why: 


Chrysler’s  exclusive  true  volute  compressor  casing  de¬ 
sign  reduces  horsepower  requirements  per  ton  of  air 
conditioning.  So  Greenville  saved  money  on  initial  costs 
by  using  a  400-hp  motor  . .  .  instead  of  the  450-  to  500-hp 
motor  needed  by  similar  units.  Operating  costs  are 
lower,  too . . .  because  the  smaller  motor  takes  less  power. 


Whether  there  are  7.000  people— or  700— inside  the  audi¬ 
torium,  this  versatile  system  handles  the  load  perfectly. 
W4th  Chrysler’s  exclusive  adjustable  guide  vanes,  out¬ 
put  of  the  system  can  be  reduced  to  10%  of  maximum 
capacity,  providing  the  most  economical  operating  con¬ 
ditions  for  any  size  audience. 


No  matter  how  large  the  air  conditioning  job,  Chrysler 
Liquid  Chiller  equipment  can  be  custom-engineered  to 
your  needs.  For  complete  inforination,  contact  your 
local  Chrysler  .\pplied  Machinery  and  Systems  sales 
ofTice.  Or  write:  .4irteinp  Division,  Chrysler  Corjmra- 
tion.  Dept.  1-99,  Dayton  1,  Ohio.  In  Canada: 
'Fherm-O-Rite  Products,  Ltd.,  Toronto,  Ontario. 


F/RST  WITH  THE  FINEST  IN  AIR  CONDITIONINO 


1  'V 

/ 

■m 

« 

name  plate  of  quality 


dependable  air  moving  equipment 


The  incorporation  of  the  Massachusetts 
Line®  into  the  Peerless  Electric  product 
parade  now  makes  it  possible  for  Peerless 
Electric  to  supply  fans  and  blowers  with 
4"  to  86"  wheels.  Special  units  are  being 
produced  to  customer,  engineer,  and  gov¬ 
ernment  specifications  every  day.  If  you 
are  an  engineer,  we  suggest  that  you  con¬ 
sider  the  specification  of  Peerless  Electric 
Fans  and  Blowers.  If  you  are  a  customer. 


you  are  assured  that  you  are  getting  the 
best  air  moving  equipment  money  can  buy. 
If  you  are  an  installer,  you  will  find  that 
Peerless  Electric  products  work  in  easily, 
quickly,  and  arrive  at  the  job  site  com¬ 
pletely  ready  for  installation.  Look  for  the 
name  plate  of  quality  —  backed  by 
Peerless  Electric  standards  .  .  .  knowledge 
. . .  skill . .  .  service  . .  .  and  responsibility. 


Writ*  Today  for  Catalogs! 

®l8 


THE 

Alto  Manufacturing  Tho  Mast achusatts  Lint® 
WARREN,  OHIO 

M*mb*r  of  Air  Moving  and  Conditioning  Atsociation,  Ine.  (AMCA) 
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tlie 

zone  control 
valve  with 

100% 

SHUT 

OFF 

for  positive 
temperature 
control! 


Globe-type  construction  of  Zonvalve  guarantees 
complete  shut-off  on  steam,  hot  and  chilled  water 
systems.  This  means  positive  temperature  control, 
without  heat  waste. 

Engineer-architects  and  heating  men  recognize 
the  superiority  of  Zonvalve’s  design  features.  Self- 


Mcoci  C  S,  ^4" 

',‘’0  ac ’ ua I  s  7 


New  color  brochure  contoins  loyouft* 


applicotiont,  customer  benefits,  technicol 


doto  ond  prices.  Write  for  brochure 


ZONVALVE  MODELS 


a*  'h  s  TraCe-M3fi>  'S 
”  registered  by  Heat- 
T  ,'r’er  Corp  .  mai’u'actur- 
(■'i  o‘  tieat'eg  contrr>)s  and 
n’otorized  calves  since 
193“)  't  s  yojr  guarar-lee 
0'  positive  tone  control 


lb 


RS-A  C-S 

AVAILABLE  IN  SIZES  EDOM 


1^1 

s  s 


aligning  plug  insures  positive  closure  and  elimi¬ 
nates  jamming.  Valve  is  powered  by  a  heavy-duty 
motor,  with  pinion,  gear  and  cam  assembly— for 
extra-long  life  and  silent,  dependable  operation. 
Zonvalve’s  “hand-size”  compactness  makes  instal¬ 
lation  possible  where  space  is  limited.  Zonvalve  is 
the  only  valve  that  uses  Teflon  for  a  self-lubricat¬ 
ing,  permanent  seal. 

Zonvalve  is  competitively  priced.  Built  to  last 
a  lifetime,  it  is  the  only  zone  control  valve  with 
an  unconditional  written  Five-Year  Guarantee! 

Zonvalve  is  ideal  for  modernization  and  new 
construction,  in  residential,  commercial  and  indus¬ 
trial  zone  heating.  For  the  finest  in  zone  control 
equipment-specify  Zonvalve,  install  Zonvalve! 


HEAT-TIMER  CORP. 

eB7  BROADWAY,  NEW  YORK  IB,  N.Y. 
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Making  dry  ica  at  109°  balow  zero  using  standard 
ammonia  compressors  in  an  improved  cycle. 


ENGINEERS 

WILL  DESIGN  .  .  .  BUILD  and  INSTALL 
FRICK  SYSTEMS  .  .  . 

to  solve  your  most  difficult  cooling 
problems. 

If  you  need  any  type  of  industrial  or  com¬ 
mercial  cooling — for  quick  freezing,  cold 
storage,  ice  making,  humidity  control,  low 
temperatures,  condensing,  air  conditioning, 
or  any  process  work — contact  the  nearest 
Frick  Branch  or  Distributor  for  recommen¬ 
dations  and  estimates. 


P''*»sore  fo 


*P*ed  fesf 


lO.  PENNA..  U.  S.  A. 


•  4% 


Test  laboratory  work  for  temperatures  down  to  140° 
below  zero. 


Frick  patented  cooling  coils  and  controls  have  doubled  the  output  of 
synthetic  rubber  reactors. 


New  Glass  Fiber  Duct  Liner 


Conforms  to  Strictest  Fire  Codes 


ULTRAUTE  Quttin-Bacon’t  well-known 

gloM  fiber  duct  liner,  is  now  evaileble  with  e  newly 
developed-end-epproved  gray  fire  resistant  coating. 
The  new  product  carries  a  flame  q;>read  classification 
of  less  than  25  and  complies  with  all  requirements  of 
the  National  Board  of  Fire  Umterwriters*  Bulletin 
#90-A  and  B  and  the  strictest  fire  codes. 

ULTRALITE  duct  liner  carries  an  Under¬ 
writers^  Laboratories  label  It  is  die  onfy  liner 
permanently  stamped  arith  density  and  flame  spread 
riassification  ...  die  only  liner  made  exchisivdy  of 


long  strong  textile-type  glass  fibers  that  impart  extra 
strength,  resilience  and  resistance  to  air  erosion.  All 
this — plus  ULTRAL1TE*S  famous  diermal  and  acous¬ 
tical  efficiency — are  now  available  at  no  greater  coat 
than  conventional  coatings. 

For  specification  data  and  samples,  call  your  Q-B 
distributor  (listed  in  the  Yellow  Poges)  or  write 

222  W.  10th  St.,  Kansas  City,  Mo. 

Hisniisl  Md  acosstiesi  ilsss  flbsr  httaMIsss  •  MiMsd  flast  fhar  pips 
IsMdalion  •  gai  fittis|s^tar-pisis  ml  prasMd  sstf  pm 


This  new  VACUUM  HEATING  PUMP 

HAS  THE  INCREASED  AIR  CAPACITY 
EFFICIENT  HEATING  PRACTICE  DEMANDS 


Designed  and  manufactured  by  the  organization  that  made  the  Jennings 
Manifold  Heating  Pump  standard  of  the  Heating  Industry,  the  new  CSM 
incorporates  every  desirable  feature  architects,  engineers,  owners  and 
operators  have  sought.  Employing  separate  air  and  water  pump  elements, 
each  with  its  own  motor  and  each  independently  controlled  by  its  own 
automatic  switch,  the  capacities  and  arrangement  may  be  widely  varied  to 
meet  job  conditions.  For  the  first  time,  the  engineer  has  the  choice  of  real* 
istic  water  and  air  capacities  required  for  rapid  system  response  without 
wasteful  overheating. 

These  pumps  possess  many  other  features  which  permit  a  more  efficient 
utilization  of  fuel  and  minimum  use  of  electric  power.  Low,  low  returns 
reduce  installation  costs  and  usually  eliminate  putting  the  pump  in  a  pit. 
Simplicity  and  efficient  operation  reduce  supervision  and  maintenance 
costs.  Information  regarding  this  new  heating  pump  development  is  avail¬ 
able  immediately  upon  request. 


IncraotMl  air  capacity 
inducM  rapid 
rMpoHM  without 
wattoful  ovorhoating. 

1^  Soparato  air  and 

wator  pumps  individually 
soUctod  to  moot  actual 
job  roquiromonts. 

Control  systom 

that  oporatos  individual 

pumps  only  whon  noodod. 

V*  noxibility 

pormitting  addition  of 
radiation  without  changing 
basic  pump  installation. 

Low,  low, 

roturn  lino  connoction. 


||V|AQ«W  ENGINEERING  COMPANY 

AllJfv9n  «S7  WILSON,  so.  NORWALK,  CONN. 
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Summer  wall  surface  tem¬ 
peratures  plotted  against 
time,  for  Austin  Tex.  See 
page  57. 


I  I 

A.M.  Noon  P.  M.  Midnight  AM. 


Specifying  Vapor  Barriers 
For  Year-Round  Air  Conditioning 


W.  R.  WOOLRICH  and  H.  T.  MEI 

The  University  of  Texas,  Austin 

A  number  of  law  suits  against  specification  writers,  because  of  serious  warping  and 
buckling  of  insulated  houses  with  year-round  air-conditioning  systems,  as  well  as  the 
refusal  of  some  of  the  best  painting  contractors  to  guarantee  their  work  done  on  such 
houses,  has  prompted  research  into  the  causes  of  this  condition.  The  following  is  a 
progress  report  based  on  such  research,  sponsored  by  the  National  Mineral  Wool 
Association.  The  project  has  as  its  goal  the  correction  and  rewriting  of  the  instructions 
for  engineers  and  architects  on  the  installation  of  fibrous  forms  of  insulation  in  climates 
where  rooms  are  heated  in  winter  and  air  cooled  in  summer,  in  each  case  requiring 
the  installation  of  vapor  barriers. 

d^RDINARY  calculations  of  heat  loss  and  gain  are  of  an  insulated  wall  to  be  higher  than  either  surface, 

based  upon  the  assumption  that  the  temperature  with  flow  of  heat  outward  in  both  directions, 

gradient  through  a  wall  may  be  represented  by  a  straight  Unsteady  flow  in  a  building  wall  is  more  important 

line.  The  assumption  is  correct  only  when  temperatures  during  the  cooling  than  during  the  heating  season  because 

remain  constant  long  enough  for  the  flow  of  heat  to  have  the  daily  range  of  outdoor  temperature  is  commonly 

attained  a  steady  state.  This  condition  seldom  exists,  in  greater  in  summer  than  in  winter.  Also,  the  daily  range 

reality,  for  even  a  short  period.  In  hot,  dry  climates,  after  of  incident  solar  energy  upon  a  given  building  wall  has 

sundown,  it  is  not  uncommon  for  the  interior  temperature  a  greater  proportionate  effect  in  summer  than  in  winter. 
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This  “reverse  flow”  of  heat  and  vapor  is  a  very  real 
problem  in  certain  buildings  in  hot  climates  unless  some 
precautions  are  taken.  Not  the  least  of  these  is  the  care¬ 
ful  calculation  of  the  location  of  the  vapor  barrier. 

Assume  that  Fig.  1  represents  the  wall  described  in 
Example  1,  page  129,  ASHAE  1959  Guide.  A  condition 
of  70  deg  and  50%  rh  on  the  inside,  and  0  d^,  80%  rh 
exists  on  the  outside  in  winter.  This  wall  consists  of 
painted  plaster  on  lath,  nailed  over  2x4  studs,  mineral 
wool  fill,  wood  exterior  sheathing,  paper,  and  pine  lap 
siding.  Permeances,  conductances,  densities,  and  other 
physical  data  are  ^>ecified.  A  plugging  in  of  these  data 
into  ihe  vapor  flow  formula  indicated  a  rate  of  vapor 
transmission  frenn  the  warm  side  of  0.30  grains  per  sq  ft 
per  hr,  and  a  rate  of  0.06  grains  transmitted  through  the 
cold  side.  Thus  a  vapor  barrier  is  recommended  to  he 
installed  at  section  2-2  for  winter  protection. 

Suppose  this  wall  is  part  of  an  Austin.  Tex.,  house. 
In  summer  it  is  exposed  to  an  outside  design  condition 
of  100  deg  and  40%  rh,  with  indoor  conditions  remain¬ 
ing  the  same  as  in  winter.  A  steady-state  heat  flow  cal¬ 
culation  indicated  that  the  temperature  of  surface  2-2 
is  71.84  deg,  and  that  the  temperature  of  the  vapor 
barrier  surface  is  above  the  outside  dew  point  of  71.2 
deg.  It  looks  like  there  is  no  danger  of  condensation. 


It  is  not  uncommon  for  the  temperature  of  the  surface 
of  a  wall  exposed  to  the  sun  to  rise  40-50  deg  F  above 
ambient  air.  Black,  horizontal  surface  temperatures  have 
been  recorded  as  high  as  223  deg  in  daytime,  and  8  deg 
below  air  wet  bulb  at  night  in  Austin,  Tex.  TTierefore, 
it  is  not  logical  to  attempt  to  predict  the  flow  of  heat 
through  walls  or  roofs  during  the  summer  on  the  assump¬ 
tion  of  steady  flow. 

The  rate  of  transmission  of  moisture  through  a  wall 
depends  upon  the  vapor  permeability  of  the  materials 
of  which  it  is  constructed  and  the  difference  in  vapor 
pressure  across  the  wall.  If,  in  Fig.  1,  the  rate  of  vapor 
transmission  from  the  warm  side  of  the  wall  to  the  inner 
surface  of  the  cold  side,  x-x,  is  greater  than  the  rate  of 
transmission  throuph  the  cold  side,  condensation  will 
accumulate  on  the  surface,  x-x;  whether  it  be  frost  or 
liquid  depends  upon  the  temperature  of  the  surface. 

In  winter,  surface  x-x  is  usually  colder  than  the  dew- 
po’nt  of  the  air  on  the  warm  side.  Often,  in  order  to 
prevent  condensation,  a  vapor  barrier  is  installed  on  the 
wa»Tn  side.  But,  when  the  house,  so  insulated  for  winter, 
is  cooled  in  summer,  condensation  forms  within  the  walls. 
This  phenomenon  baffles  many,  and  prompts  one  to  in¬ 
quire  how  a  vapor  barrier  can  be  installed  for  the  house 
air  conditioned  year-round. 

Reverse  Flow 

In  those  regions  where  the  change  in  wet-bulb  tem¬ 
perature  during  clear  days  and  nights  does  not  exceed 
6  deg  during  the  summer  months,  there  need  be  no  fear 
of  condensation  if  the  rooms  are  maintained  at  a  dry-bulb 
temperature  no  lower  than  75  deg.  A  different  situation 
is  an  instance  where  a  new,  $150,000  Texas  house  was 
seriously  damaged  by  condensation  within  its  walls  after 
only  a  half-year  ocxiupancy.  The  climate  is  normally  hot 
and  dry,  and  other  conditions  were  as  outlined  above, 
except  that  the  owner  had  maintained  the  rooms  between 
67  and  70  deg. 
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Condensation  in  North  Wall 

Actually,  there  is  a  considerable  danger  of  condensa¬ 
tion.  The  double  graph  on  page  55  shows  the  temperature 
variation  over  a  period  of  24  hours  of  the  outer  north 
and  west  wall  surfaces  of  an  air-conditioned  building  in 
Austin.  By  the  method  of  Mackey  and  Wright  (ASHVE 
Transactions,  Vol.  52)  it  can  be  shown  that  the  tem¬ 
peratures  of  the  vapor  barriers  in  the  north  and  west  walls 
go  as  low  as  71.03  and  71.27  deg,  respectively.  Thus,  it 
is  seen  that  the  north  wall  is  likely  to  experience  con¬ 
densation  wdthin  it.  If  humidity  conditions  worsen,  con¬ 
densation  will  most  certainly  become  a  serious  problem. 

At  100  deg  and  40%  rh,  the  dew  point  is  71.2  deg.  At 
the  same  dry-bulb,  but  at  45  and  50%  rh,  the  dew  points 
rise  to  74.8  and  78  deg,  respectively.  The  time  lag  in 
cooling  and  heating  of  such  a  wall  is  about  6  hours. 
From  the  graph,  minimum  wall  temperature  is  76  deg, 
which  temperature  will  occur  4  hours  after  midnight.  The 
vapor  barrier  surface  temperature  will  then  reach  a  dew 
point  temperature  about  10  hours  (4+6)  after  midnight, 
indicating  an  accumulation  of  condensation  from  about 
9:30  to  10:30  a  m. 

Condensation  Ruins  Ceiling 

A  multi-story  building  examined  recently  has  a  con¬ 
crete  slab  roof,  hot  mopped  on  the  top  with  black  asphalt 
as  an  added  moisture  barrier.  This  building  was  insu¬ 
lated  beneath  with  2  inches  of  fibrous  material  and  then 
given  a  room  ceiling  of  a  dense  plaster,  %  inches  thick. 


The  top  floor  was  used  for  culinary  cooking.  After  a 
few  weeks  of  building  occupancy,  the  top  floor  tenant 
reported  that  the  plaster  had  cracked  in  two  places  and 
he  observed  that  after  each  clear  night  there  was  a 
dripping  out  of  each  crack  between  sunrise  and  10:00 
a.m.  of  about  a  half  pint.  Obviously,  moisture  daily 
penetrated  the  plaster.  On  clear  nights,  sky  cooling 
brought  on  condensation  within  the  insulation.  Initially, 
this  must  have  brought  on  sufficient  pressure  after  sun¬ 
rise  to  cause  the  plaster  to  crack.  Subsequently,  these 
morning  releases  of  condensate,  when  the  static  head  of 
water  overbalanced  the  vapor  pressure,  spilled  into  the 
room  below. 

Move  the  Vapor  Barrier! 

Three  possible  methods  suggest  themselves,  by  which 
condensation  in  a  wall  or  roof  may  be  prevented: 

(1)  Reduce  the  relative  humidity  of  the  warm  side. 
This  method  is  impractical  since,  during  the  summer, 
the  outdoors  are  uncontrollable,  and  during  cold  weather, 
the  relative  humidity  is  desirable  for  both  health  and 
comfort. 

(2)  Ventilate  the  wall.  It  is  possible,  in  theory  at 
least,  to  balance  the  movement  of  moisture  through  walls 
by  means  of  ventilation.  This  could  be  done  by  actually 
venting  the  cold  side  to  the  outdoor  air.  But,  when  the 
relative  humidity  of  outside  air  is  high,  it  may  take  only 
a  few  degrees  drop  in  temperature  to  bring  the  air  to  a 
saturated  condition.  If  the  inner  cold-side  surface  tem¬ 
perature  is  lower  than  the  outside  air  dew-point  tem¬ 
perature,  vapor  will  condense  on  it  when  the  air  reaches 
the  surface.  Thus,  condensation  is  not  cured  by  ventila¬ 
tion  unless  the  outdoor  air  is  quite  dry.  But  ventilation 
has  been  of  great  value  in  minimizing  moisture  problems 
in  attic  spaces  and  on  the  underside  of  flat  roofs.  Also, 
ventilation  of  some  side  walls  appears  to  be  about  the 
only  method  that  would  allow  moisture  to  escape. 

(3)  Install  a  vapor  harrier.  This  is  the  method  gen¬ 
erally  recommended  to  eliminate  condensation  in  walls 
to  prevent  the  movement  of  water  vapor  from  the  warm 
side  of  walls.  Since  a  difference  in  vapor  pressure  across 
a  wall  can  cause  moisture  to  move  into  a  wall  faster  than 
it  moves  out,  water  vapor  can  best  be  kept  out  by  in¬ 
stallation  of  a  vapor  barrier  on  the  warm  side  of  the 
insulation.  Location  of  the  barrier  is  critical.  It  must 
be  so  placed  that  its  temperature  will  always  be  above 
the  dew  point  of  the  warm  side  Cfjndition. 

If  the  vapor  barrier  of  Fig.  1  is  moved  from  2-2  to 
A-A,  as  in  Fig.  2,  which  is  %  inches  from  2-2,  or  3 
inches  from  x-x,  the  barrier  temperature  will  be  56  deg 
in  winter,  and  73.6  deg  during  the  cooling  season.  These 
temperatures  are  above  the  dew-point  temperatures  (51 
and  71.2  deg,  respectively)  of  the  warm  side  condition 
during  the  heating  and  cooling  seasf)ns,  so  that  no  con¬ 
densation  will  accumulate  in  the  walls. 

A  Design  Riddle 

The  modern  home,  cooled  below  the  atmospheric  dew 
point  in  summer,  and  heated  in  winter  against  outside 
freezing  temperatures,  poses  a  design  riddle.  If  vapor 
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barrieift  are  used  on  both  sides  of  its  insulation,  the 
vapor  in  the  ambient  air  may  enter  through  smaller  pin¬ 
hole  openings,  forming  droplets  of  condensation  within 
the  space.  To  avoid  this,  the  intermediate  ihsulated  space 
should  be  amply  ventilated.  Extreme  cases  have  been 
observed  where  the  water,  accumulated  and  trapped  in 
the  bottom  of  such  moisture  barrier  spaces,  could  be 
measured  in  pints.  One  method  that  has  been  proposed 
involves  the  arrangement  of  each  barrier  with  controlle<l 
ports  so  that  the  side  which  is  warm  can  be  made  vapor 
tight,  while  the  cold  side  is  allowed  to  breathe. 

A  word  of  caution:  The  authors  have  observed,  and 
their  observations  are  corroborated  by  a  number  of  com¬ 
petent  engineers  and  contractors,  that  most  plastic  and 
metallic  foil  vapor  barriers  are  short  lived,  some  even 
giving  way  within  two  or  three  years.  Seldom  do  they 
find  such  a  barrier  that  is  effective  after  the  14th  year 
subsequent  to  installation. 

This  is  so  serious  in  some  areas  that  the  more  reliable 
insulation  contractors  refuse  to  guarantee  their  work 
against  condensation  penetration  unless  they  are  per¬ 
mitted  to  install  metallic  vapor  seals  designed  to  resist 
mutilation  and  tearing  by  other  craftsmen  employed  on 


the  building  under  construction.  There  is  a  great  need 
for  a  vapor  seal  that  will  approach  the  useful  life  of  the 
building  to  be  insulated.  As  of  this  writing,  this  problem 
remains  only  partially  solved. 

In  Conclusion 

In  conclusion,  the  authors  want  to  emphasize  that  the 
location  of  the  barrier  is  extremely  important  in  air- 
conditioned  buildings.  To  install  a  vapor  barrier  on  the 
warm  side  of  the  wall  requires  a  thorough  investigation 
before  application.  At  any  rate,  the  vapor  barrier  will 
be  most  effective  when  it  is  installed  so  that  the  tem¬ 
perature  of  the  barrier  is  above  the  dew  j>oint  of  the 
warm  side  condition.  When  this  is  not  possible,  a  metal 
barrier  may  be  the  most  acceptable  alternative.  If  the 
occupants  of  an  air-cooled  house  insist  on  very  low 
temperature  conditions  in  their  rooms  in  the  hot  and 
humid  summer  periods,  the  only  ]>ositive  solution,  under 
the  present  conditions  of  the  insulating  art,  may  be  sheet 
metal  vapor  barriers  on  both  the  inside  and  outside  sur¬ 
faces,  wth  provision  for  drainage  and  light  ventilation 
of  the  insulation  filling  of  the  sandwich. 


Where  Will  A  Hurricane  Strike  Next? 


Hurricanes  affecting  the  United  States  are  windstorms 
from  the  tropics  in  which  the  air  revolves  counterclock¬ 
wise  about  a  central  calm  area,  the  “eye.”  The  strength 
of  the  winds  must  attain  at  least  74  mph  in  order  for  a 
tropical  weather  disturbance  to  qualifv  for  the  title  of 
“hurricane.”  Maximum  wind  speeds  of  100-1.50  mph  are 
quite  common  in  hurricanes  striking  a  coast,  and  as  much 
as  200  mph  has  occurred,  the  American  Meteorological 
Society  states. 

The  area  affected  by  winds  in  excess  of  74  mph  may 
be  as  small  as  .50  miles  in  diameter,  while  in  large  storms 
this  diameter  may  be  as  large  as  100  miles.  Outside  of 
the  high-wind  core,  most  hurricanes  approaching  the 
United  States  have  a  large  peripheral  area  in  which  the 
winds  are  less  intense  and  diminish  gradually  with  in¬ 
creasing  distance  from  the  center.  The  diameter  of  this 
peripheral  circulation  may  be  as  large  as  .500  miles,  but 
it  is  only  the  central  area  with  winds  above  74  mph  for 
which  hurricane  warnings  are  issued.  Most  hurricane 
damage  arises  from  inundations  of  coastal  lands  by  the 
sea.  Inland,  heavy  rains  may  produce  river  floods,  espe¬ 
cially  in  mountainous  regions.  Rains  in  the  peripheral 
zone  seldom  are  damaging;  more  often  they  prove  I)ene- 
ficial  as  relievers  of  drought. 

Hurricanes  are  water-born  storms.  The  ones  affecting 
the  eastern  half  of  the  United  States  originate  in  the  Gulf 
of  Mexico,  the  Caribl)ean  Sea  and  the  tropical  Atlantic 
Ocean.  There  are  always  precursors  of  hurricane  forma¬ 
tion.  They  start  from  weak  weather  disturbances;  usu¬ 
ally,  though  not  always,  a  couple  of  days  are  needed  for 
a  hurricane  to  emerge  from  such  a  disturbance.  When 
observations  are  available,  these  incipient  centers  can  be 
clearly  recognized  and  followed  on  weather  charts.  When 
intensification  is  suspe<-te<l,  military  reconnaissance  air¬ 
craft  are  dispatched  to  the  crucial  area  to  ascertain  the 
state  of  development.  When  a  hurricane  or  near-hurri- 
cane  is  found,  it  is  present  practice  for  reconnaissance 
aircraft  to  continue  patrolling  the  storm  until  it  strikes 


land  or  moves  off  into  the  central  Atlantic  Ocean.  When 
the  hurricane  is  close  to  the  coast,  it  can  be  tracked  with 
considerable  accuraev  with  large  shore-based  radar  sets. 

From  the  foregoing  statements,  it  will  be  seen  that  a 
surprise  hurricane  formation  in  the  areas  covered  by  de¬ 
tailed  weather  analysis  and  within  reach  of  reconnaissance 
aircraft  is  very  unlikely.  At  times  storms  form  so  close 
to  the  coast  on  the  Gulf  of  Mexico  and  around  Florida 
that  they  become  a  menace  to  the  coast  within  a  short 
time  after  their  inception.  In  order  to  keep  the  public 
informed  of  such  possibilities,  the  United  States  Weather 
Bureau  issues  advisories  on  storms  with  strongest  winds 
of  as  low  as  40-.50  mph  in  addition  to  warnings  of  hurri¬ 
canes.  The  main  problem  in  issuing  W'arnings  is  that  6f 
predicting  the  course  of  fully  established  hurricanes. 

It  is  desirable  that  the  public  should  be  warned  at  least 
one  day  in  advance  so  that  adequate  protective  measures 
may  be  taken.  In  assessing  the  course  of  a  hurricane,  as 
in  all  endeavors  at  prediction,  there  will  be  some  resid¬ 
ual  uncertainty  which  cannot  be  eliminated  by  presently 
known  methods.  For  hurricanes,  this  concerns  the  place 
where  a  storm  will  strike  and  the  time  when  it  will  arrive 
there.  According  to  present  thinking,  an  excellent  result 
will  have  been  obtained  if  inaccuracies  in  hurricane  center 
prediction  do  not  exceed  50  miles. 

The  average  hurricane  moves  at  a  rate  of  12-15  mph 
in  the  tropics,  but  the  rate  of  motion  often  increases  to 
twice  this  amount,  at  times  even  reaches  .50-60  mph.  when 
storms  come  out  of  the  tropics  and  impinge  on  the  north¬ 
eastern  United  States.  Even  at  a  speed  of  15  mph,  the 
error  in  placing  a  center  36  hours  ahead  will  exceed  .50 
miles,  if  the  predicted  course  of  the  storm  is  off  by  as  little 
as  lO®  on  the  .360°  compass. 

Various  researches  to  develop  prediction  techni(|ues  for 
hurricanes  from  large-area  studies  have  been  underway 
for  numerous  years  and  are  still  being  pursued.  At  pres¬ 
ent,  the  degree  in  refinement  of  calculations  has  well  out¬ 
run  the  accuracy  and  density  of  the  observations. 
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A  Four-point  Guide  for  Selecting 


Cooling  Tower  Pumps  and  Piping 

HOWARD  HUTCHINSON 

Application  Engineer,  Allis-Chalmers  Manufacturing  Co., 

Milwaukee,  Wis. 

Through  the  use  of  simple  computations,  tables  and  charts,  step  by  step  procedure 
is  given  for  determining  pipe  size,  head  in  feet  of  water,  and  the  suction  and 
discharge  pipe  sizes  for  the  cooling  tower  pump,  and  the  motor  horsepower 
required  for  operating  the  pump. 


C  ELECTING  the  proper  pump  for  cooling  tower  appli- 

cations  need  not  be  a  difficult  task  if  four  points  are 
taken  into  consideration.  By  following  these  points,  it 
becomes  possible  for  the  contractor  to  choose  pumps  of 
minimum  installation  and  operating  cost,  with  the  assur¬ 
ance  of  proper  circulation  throughout  the  system. 

The  steps  to  be  followed  are: 

1.  Determine  the  amount  of  water  required. 

2.  Size  the  piping. 

3.  Determine  the  head  in  feet  of  water. 


4.  Select  the  pump. 

The  average  air  conditioning  or  refrigerating  con¬ 
denser  requires  a  flow  of  3  to  5  gallons  per  minute  per 
ton  of  refrigeration.  The  actual  rate  of  flow  should  be 
obtained  from  the  condenser  manufacturer’s  data. 

Design  Problem 

As  an  example,  assume  a  cooling  load  of  15  tons  and 
a  manufacturer’s  specified  flow  rate  of  3  gpm  per  ton, 
then,  15  tons  X  3  gpm  per  ton  =  45  gpm. 


TABLE 

1— FRICTION  OF  water  IN  PIPES 

Gal. 
per  I 
Min. 

Pipe  Diameter,  Inches 

Yb 

1 

72  1 

74  ! 

1  1  l'/4  1  l'/2  1 

2 

1  2'/2 

1  3 

Vel., 

Fric., 

Vel., 

FrIc..  Vel., 

Fric., 

Vel.,  Fric.,  I  Vel..  Fric..  i  Vel.,  Fric.,  I 

Vel., 

Fric.. 

1  Vel.,  Fric., 

,  Vel.,  Fric., 

Fps 

Ft 

_Pps 

Ft  Fps 

Ft 

Fps  Ft  1  Fps  Ft  j  Fps  ht  1 

_ Ft_ 

1  Fps  R 

Fps  R_ 

1 

1.68 

4.30 

1.06 
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The  piping  s^hould  be  sized  so  as  to  obtain  a  water 
velocity  of  5  to  7  ft  per  second.  Higher  velocities  create 
a  greater  friction  head  loss  and  this  results  in  a  larger 
and  more  expensive  pump.  Lower  velocities  usually  would 
not  reduce  the  pump  cost  enough  to  compensate  for  the 
higher  cost  of  using  larger  pipe  and  fittings. 

To  determine  the  actual  pipe  size,  use  Table  1  which 
gives  the  friction  of  water  in  pipes.  For  example,  at  a 
flow  rate  of  45  gpm  (velocity  should  be  5-7  feet  jier 
second),  the  proper  pipe  size  would  be  1^2  inches.  The 
table  shows  that  the  velocity  for  this  problem  will  be  7.09 
ft  |)er  second. 

Recommendations  for  Economy 

The  first  step  in  determining  the  head  is  to  make  a 
complete  system  layout  to  scale.  For  the  best  results  and 
the  most  economical  system,  the  following  recommenda¬ 
tions  should  be  closely  followed  when  designing  this 
layout: 

1.  All  units  with  a  pressure  drop  must  be  installed 
on  the  discharge  side  of  the  pump.  This  includes  air 


conditioning  units  or  condensers,  cooling  towers  ana 
control  valves,  if  used. 

2.  Parallel  piping  should  be  used  where  more  than 
one  air  conditioning  unit  or  condenser  is  employed  as 
Fig.  1. 

3.  Water  level  in  the  supply  tank  should  always  be 
higher  than  the  suction  nozzle  of  the  pump  (but  not 
more  than  4(K)  ft)  to  maintain  flooded  suction  condi¬ 
tions.  insuring  a  prime  at  all  times.  Pumps  are  often 
mounted  on  or  adjacent  to  the  cooling  tower.  This  is 
quite  acceptable  as  long  as  the  motor  is  adequately 
protected  from  the  weather. 

4.  Total  length  of  suction  piping  (sum  of  sections  X, 
Y  and  Z),  Fig.  2,  should  not  exceed  five  times  the  suction 
head. 

5.  Pipe  section  Z  should  be  a  long,  straight  run,  angled 
slightly  upward  toward  the  pump  as  noted  in  Fig.  2. 

Calculating  TDH 

After  the  layout  is  made,  the  total  dynamic  head  (TDH) 
is  easily  calculated  by  adding  pipe  friction  loss,  known 
pressure  drop  and  static  head. 

Pipe  friction  loss  is  determined  by  measuring  in  linear 
feet  the  actual  length  of  all  piping  in  the  system  plus  the 


Fiq.  2.  Layout  for 
clesign  problem. 


Fig.  4.  Layout  with 
both  reservoir  and 
cooling  tower. 
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As  an  example,  assume  four  regular  90°  ells  of  the 
screwed  type  and  four  gate  valves  are  used  in  the  system 
shown  in  Fig.  2.  From  Fig.  7  it  can  be  seen  that  the 
equivalent  lengths  for  these  fillings  are: 

Reg.  90°  ell  =  7.4  ft  X  4  units  =  29.6  ft 
Gate  valve  =  1.2  ft  X  4  units  =  4.8  ft 


34.4  ft 


for  IV^-pipe  is  indicated  in  Table  1  as  13.40  ft  per  100 
ft  of  pipe.  Therefore:  1.15  X  13.40  =  15  ft  head. 

The  known  pressure  drop  should  be  obtained  from 
the  manufacturers  of  condensers,  cooling  towers  and 
control  valves,  if  used.  In  systems  using  more  than  one 
condenser,  consider  only  that  which  has  the  highest 
pressure  drop  if  they  are  installed  in  parallel,  Fig.  1. 
If  the  condensers  are  installed  in  series.  Fig.  3,  the  pres- 
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Fig.  5.  Key  chart  for  use  in  selecting  proper  size  for  3500  rpm  pump. 


Assume  the  following  pipe  lengths  for  the  sections 
shown  in  Fig.  2: 

Sect.  A  =  3.0  ft 

Sect.  B  =  15.0  ft 

Sect.  C  =  10.0  ft 

Sect.  X  =  6.0  ft 

Sect.  Y  =  18.0  ft 

Sect.  Z  =  14.0  ft 


66.0  ft 

34.4  ft  +  66.0  ft  =  100.4  ft  total  length 
Since  the  friction  of  water  in  pipe  tables  as  Table  1 
does  not  take  into  consideration  variations  in  pipe 
diameter  or  other  abnormal  interior  surface  conditions, 
it  is  generally  considered  reasonable  to  add  a  15%  safety 
factor  to  this  figure. 

100.4  X  1.15  =  115  ft 

With  the  flow  rate  of  45  gpm,  the  friction  head  loss 


sure  drop  across  both  must  be  taken  into  consideration. 

For  example,  assume  the  following  pressure  drops  have 
been  obtained  from  the  manufacturer’s  data: 

Condenser  10  psi 

Cooling  Tower  5  psi 


Total  15  psi 

To  convert  psi  into  ft  of  water,  multiply  by  2.31. 
Therefore: 

15  psi  X  2.31  =  35  ft  head 
Static  head  is  the  actual  vertical  distance  which  the 
water  must  be  lifted.  If  this  figure  is  not  supplied  by 
the  cooling  tower  manufacturer,  it  can  be  determined 
from  the  layout.  When  an  additional  reservoir  is  used, 
the  extra  static  head  must  also  be  considered.  This  ar¬ 
rangement,  Fig.  4,  is  usually  found  in  refrigerating 
systems;  the  reservoir  is  placed  inside  to  prevent  freezing 
during  winter  months. 
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Fig.  6.  Key  chart  for  use  in  selecting  proper  size  for  1 750  rpm  pump. 


In  figuring  static  head,  let  us  assume  that  it  equals 
5  ft.  Make  the  following  additions  in  feet  head: 

Pipe  friction  loss  16  ft  head 

Known  pressure  drop  35 

Static  head  5 


Total  dynamic  head  (TDH) 


56  ft 


Pump  Selection 

In  selecting  the  best  pump,  it  should  be  noted  that  a 
3500  rpm  unit  is  more  efficient  and  considerably  less 
expensive  than  a  1750  rpm  pump  for  the  same  rating.  In 
most  cases  the  higher  noise  level  of  3500  rpm  motors 
which  is  transmitted  through  the  shaft  to  the  pump  can 
be  reduced  to  an  acceptable  level  by  using  insulated  pipe 
hangers,  flexible  rubber  hose  connections  on  suction  and 
discharge  of  pump,  and  a  cork  or  rubber  pad  under  the 
pump  at  less  cost  than  that  of  a  1750  rpm  unit.  In 
extreme  cases,  where  these  devices  cannot  be  economi¬ 
cally  applied,  it  would  be  best  for  the  engineer  to  select 
a  1750  rpm  pump. 


The  3500  rpm  pump  can  be  selected  by  using  Fig.  5 
as  a  guide.  For  example,  the  required  pump  must  deliver 
45  gpm  at  56  ft  TDH.  Enter  the  chart  at  45  gpm  and 
move  vertically  to  the  point  representing  56  ft  head. 
This  point  falls  within  the  space  marked  by  Key  No.  11. 
From  the  table  of  Fig.  5,  the  corresponding  pump  is  a 
1  by  1-Lnch  unit  with  a  1  hp  motor.  The  first  figure  in 
this  designation  (tables  with  Figs.  5  and  6)  refers  to 
the  suction  pipe  size  and  the  second  to  the  discharge 
pipe  size.  Consequently,  for  this  problem,  the  pump  has 
a  1-inch  suction  and  a  1-inch  discharge. 

For  selecting  the  pro'per  1750  rpm  pump.  Fig.  6  is 
used  as  a  guide.  Following  the  same  procedure  as  before, 
the  required  rating  of  45  gpm  at  56  ft  TDH  lies  within 
the  space  marked  by  Key  No.  59.  The  corresponding 
pump  is  a  l'/4  by  l^^-inch  unit  with  a  2  hp  motor.  This 
pump  has  a  P/^-inch  suction  and  also  a  1^-inch  dis¬ 
charge. 

A  quick  check  on  the  advisability  of  using  the  next 
larger  size  pipe  can  be  easily  determined  by  referring 
to  Table  1.  For  example,  with  a  flow  rate  of  45  gpm,  a 
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Fig.  7.  Equivalent  length  for  valves  and  fittings — new  straight  pipe  and  turbulent  flow  only. 


2-inch  pipe  should  give  a  friction  head  loss  of  3.85  ft 
per  100  ft  of  pipe.  Since  the  equivalent  pipe  length  is 
still  115  ft: 

1.15  X  3.85  =  4.4  ft. 

The  friction  loss  for  1^-inch  pipe  was  15  ft;  therefore, 
using  2-inch  pipe  would  reduce  the  total  head  by  10.6  ft. 
The  required  pump  would  now  be  rated  45  gpm  at 
46  ft  TDH. 

Referring  to  the  selection  guides.  Figs.  5  and  6,  the 
3500  rpm  pump  would  now  be  1  by  1-Lnch  with  a  %  hp 


motor  and  the  1750  rpm  pump  would  be  a  by  l^^-inch 
unit  with  a  1^2  hp  motor. 

Since  the  satisfactory  operation  of  any  pump  is  de- 
pedent  upon  the  proper  sealing  arrangement,  it  is  rec¬ 
ommended  that  the  pump  supplier  be  furnished  with  the 
pH  factor,  water  analysis,  description  of  water  treatment, 
if  any,  temperature  range  of  water,  and  limitation  of 
foreign  particles.  Generally,  these  factors  will  not  affect 
the  selection  of  the  pump  but  they  will  help  to  insure 
selection  of  the  proper  seal. 
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Vflluabl#  infornriAtion  can  ba  obtainad  at  modast  axpansa  of  tima  and  monay  with 
tintpia  instrunnants  and  fachniquas.  This  articia  dascrifa«s  a  casa  in  point,  wlwra 
miniatura  cyclonas,  lass  than  ona  inch  in  diamatar,  wara  subjactad  to  fiald  tasts  which 
yialdad  vary  usaful  rasults  of  sufRciant  accuracy  for  many  industrial  design  purposes. 


Experiments  with  Miniature 


MODEL  A 


MODEL  B 


Triple  inlet 
3x  l.UbO"xO  187" 
Area  0  004 1  b  sq  tt 


Single  inlet 
1  ObU'xU  187" 
Area  0.00139  sq  tt 


Fig.  I .  The  test  cyclones. 


Cyclones 

JOHN  L  ALDEN 

Consultant 


purpose  of  the  work  about  to  be  described  was 
to  determine  the  influence  of  various  configurations 
and  dimensions  on  the  pressure  drop  through  very  small 
cyclones  and  on  their  capacities.  The  variables  whose 
influences  were  examined  are:  (1)  the  proportions  of 
the  cone,  (2)  the  length  of  the  cylindrical  body,  (3)  the 
area  of  the  inlet  and,  (4)  the  area  of  the  air  outlet. 

Two  styles  of  cyclone  were  studied,  one  having  a  long 
steeply  tapered  cone  attached  to  a  relatively  short  cylin¬ 
drical  body  and  the  other  having  a  short  blunt  cone  and 
much  longer  body.  These  are  illustrated  in  Fig.  1  and 
are  designated  as  Models  A  and  B  respectively. 

The  included  angle  of  the  Model  A  cone  was  181/4° 
and  that  of  the  Model  B,  60°.  They  were  machined  from 
solid  stock  to  about  a  25  micro-inch  finish.  The  inside 
diameter  of  the  bodies  of  all  of  the  cyclones  was  1.310 
inches.  They  were  smooth  and  uniform  and  were  made 
from  hard-drawn  seamless  brass  tubing. 

The  Model  A  cyclones  were  made  in  four  body  lengths, 
1.0,  1.5,  2.0  and  2.5  diameters  long.  The  only  Model  B 
body  length  tested  was  4.0  diameters.  All  of  the  cyclones 
were  tested  with  single  inlets  of  0.00139-sq  ft  area  and 
all  but  one  with  triple  inlets  having  an  area  of  0.00415 
sq  ft.  Cross  sections  of  the  inlets  together  with  their 
dimensions  appear  in  Fig.  1.  EUu:h  model  was  tested 
with  three  sizes  of  air  outlet  tube  of  identical  length 
but  having  diameters  of  0.625,  0.692  and  0.830  inches. 
The  essential  details  of  each  cyclone  are  given  in  Table  I. 

In  operation,  the  cyclones  are  to  be  horizontally 
mounted  in  clusters  and  are  to  be  fed  from  a  gravity 
settling  chamber.  For  this  reason  the  test  cyclones  were 
mounted  similarly  with  horizontal  axes  and  the  inlets 
were  supplied  from  a  chamber  in  which  the  approach 
velocities  ranged  from  about  200  to  700  fpm.  In  each 
instance  the  cyclone  discharged  its  dust  into  a  sealed 
glass  jar,  while  the  cleaned  air  was  discharged  into  the 
atmosphere. 

The  general  arrangement  of  fan,  cyclone,  and  dust 
receptacle  appears  in  Fig.  2.  The  pressure  drop  through 
the  cyclone  was  measured  in  the  chamber  from  which 
the  air  enters  the  cyclone  inlet.  The  pressure  tap  is 
designated  as  Hb  in  the  illustration.  Air  volume  was 
measured  by  meant  of  sharp-edged  orifices  located  at 
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TABLE  I— DIMENSIONAL  CHARACTERISTICS  OF  TEST  CYCLONES. 


Model 

Cone 

Body 

Inlet 

Outlet 

and 

Number 

Angle. 

Degrees 

Length. 

Dia 

No. 

Area. 

Sq  ft 

Dia.  1 

Inches  I 

Area. 
Sq  ft 

A-l 

I8'/2 

2'/2 

1 

0.00139 

0.625 

0.00213 

A-2 

I8'/2 

2 

1 

0.00139 

0.625 

0.002 1 3 

A-3 

181/2 

l'/2 

1 

0.00139 

0.625 

0.00213 

A-4 

181/2 

1 

1 

0.00139 

0.625 

0.00213 

A-5 

181/2 

2'/2 

1 

0.00139 

0.692 

0.00261 

A-6 

181/2 

2'/2 

1 

0.00139 

0.830 

0.00376 

A-7 

I8'/2 

2 

1 

0.00139 

0.830 

0.00376 

A-8 

I8'/2 

l'/2 

1 

0.00139 

0.830 

0.00376 

A-9 

181/2 

1 

1 

0.00139 

0.830 

0.00376 

A-IO 

I8'/2 

2'/2 

3 

0.00415 

0.625 

0.002 1 3 

All 

I8'/2 

2'/2 

3 

0.00415 

0.830 

0.00376 

B-l 

60 

4 

1 

0.00139 

0.625 

0.00213 

B-2 

60 

4 

1 

0.00139 

0.692 

0.00261 

B-3 

60 

4 

1 

0.00139 

0.830 

0.00376 

B-4 

60 

4 

3 

0.00415 

0.625 

0.002 1 3 

B-5 

60 

4 

3 

0.00415 

0.830 

0.00376 

the  entering  end  of  the  fan  inlet  pipe.  The  orifice  co-  cision  but  were  entirely  adequate  for  the  purpose.  Quali- 

efficient  was  taken  as  0.60.  Orifice  pressure  drop  was  tative  results  were  reliable  and  the  quantitative  results 

measured  at  the  tap  Hs.  The  manometers  were  vertical  are  believed  to  be  quite  good  as  evidenced  by  the  con- 

U-tubes  filled  with  distilled  water.  Their  scales  were  sistency  of  values  and  their  repeatability.  The  narrow 

graduated  in  1/20-inch  units  and  water  levels  could  be  scatter  of  the  observational  points  in  Figs.  3  to  6  bears 

estimated  readily  with  an  accuracy  of  0.20  inches  or  out  this  view. 

better.  Figure  3  (top)  compares  pressure  drops  through  single 

The  test  methods  were  of  less  than  laboratory  pre-  inlet  cyclones  having  various  sizes  of  air  outlet.  All 


Fig.  2.  Arrangement  of  fan.  cyclone,  and  dust  receptacle. 
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Pressure  drop,  Hg,  inches  of  water 


of  the  Model  A  cyclones  had  body  lengths  of  2V2  diam¬ 
eters.  It  will  be  noted  that  the  pressure  drop  through 
the  Model  A  cyclones  is  slightly  higher  in  each  case  than 
that  of  the  Model  B.  Fig.  3  (bottom)  compares  triple  inlet 
versions  at  air  outlet  diameters  of  0.625  and  0.830  inches 
respectively.  The  points  for  the  two  tests  with  the  0.625 
inch  outlet  are  so  close  together  that  a  single  line  fits 
both  sets  of  points  equally  well.  When  the  outlets  were 
enlarged  to  0.830  inches,  the  long  cone  form,  Model  A, 
showed  the  lower  pressure  drop.  Why  this  should  be  is 
not  clear  at  this  time.  Further  work  to  develop  the  answer 
is  required. 

For  ease  of  comparison  the  curves  of  Fig.  3  have 
been  combined  in  Fig.  4  with  the  obsi^rvational  points 
omitted  for  sake  of  clarity. 

The  effect  of  body  length  on  the  performance  of  Model 
A  was  investigated.  As  Fig.  5  clearly  shows,  the  longer 
bodies  exact  lower  pressure  drops  than  do  the  shorter 
bodies.  This  is  true  for  both  the  0.625-  and  0.830-inch 
outlets.  From  the  results  of  these  tests  it  was  concluded 
that  no  additional  information  of  value  would  be  obtained 
by  duplicating  them  in  the  triple  inlet  style  or  with  the 
0.692-inch  outlet.  Several  months  earlier,  however,  a 
pair  of  cyclones  having  an  outlet  of  this  size  were  tested 
with  triple  inlets  of  a  larger  size,  0.00481  sq  ft.  Although 
the  values  cannot  be  compared  readily  with  those  of  the 
other  tests  they  are  shown  in  Fig.  6  as  a  matter  of  interest. 

Some  incidental  observations  were  made  which  are  of 
qualitative  interest  only.  For  example,  a  trial  was  made 
to  determine  the  effect  on  the  pressure  drop  of  an  ob¬ 
struction  near  the  exit  end  of  the  air  outlet  tube.  A  flat 


5  6  /  8  9  10  11  12  13  14  lb  16 

Volume,  Q,  cfm 


Fig.  4.  Curves  of  Fig.  3  combined  for  convenient  compari¬ 
son  of  pressure  drop  data. 


plate  was  advanced  toward  the  outlet  until  the  manom¬ 
eter  showed  an  increase  in  back  pressure.  It  was  found 
that  the  plate  could  approach  the  outlet  to  a  distance  of 
about  0.6  diameters  before  the  water  column  showed  the 
slightest  movement. 

The  nature  of  the  flow  from  the  air  outlet  was  exam- 


5  6  7  8  9  10 


Volume,  Q,  cfm 

Fig.  5.  Effect  of  body  length  on  performance  of  single 
inlet  cyclones. 


Fig.  6.  Effect  of  body  length  on  two  triple  inlet  cyclones 
of  larger  size. 
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ined  casually  using  a  small  impact  tube  and  portable 
manometer.  It  is  well  known  that  the  flow  in  the  outlet 
is  strongly  helical  because  it  is  an  extension  of  the  inner 
vortex  of  the  cyclone.  The  angle  of  the  stream  appeared 
to  he  about  .30°  with  the  plane  of  the  outlet  when  the 
impact  tube  was  held  tangent  to  the  rim  of  the  outlet. 
The  impact  pressure  was  about  0.6  inches  of  water  cor¬ 
responding  to  a  velocity  of  about  3100  fpm.  During  this 
run  the  average  axial  outlet  velocity  (volume/area)  was 
2160  fpm.  Exploring  the  plane  of  the  outlet  still  further, 
a  central  dead  area  about  %  inch  diameter  was  found. 
No  effort  was  made  to  determine  whether  there  was 
inward  flow  through  this  area  as  is  often  the  case  in  large 
cyclones.  , 

Ordinary  wheat  flour  was  fed  to  several  of  the  cyclones. 
It  left  a  distinct  pattern  <mi  the  polished  cones  of  Model  A 
devices  but  no  pattern  was  discernible  in  the  bodies  or 
in  the  60°  cone  of  Model  R.  In  the  cones  the 

spiro-helical  trace  advanced  toward  the  apex  with  a  con¬ 
stantly  decreasing  pitch.  Thus,  the  first  convolution, 
starting  from  the  junction  of  the  body  and  cone,  was 
completed  in  about  2,1  inches  of  cone  length.  The  re¬ 
maining  path  to  the  dust  outlet  was  somewhat  more  than 
%  of  a  complete  convolution  and  was  achieved  in  about 
one  inch  of  cone  length.  The  trace  is  faint  and  its  origin 
difficult  to  identify  at  the  large  end  of  the  cone  but  it 
becomes  narrower  and  thicker  as  the  exit  opening  is 
approached.  Judged  by  eye,  the  dust  travels  from  body 
to  outlet  in  1%  to  1%  turns. 

It  is  believed  that  the  dust  whirls  in  a  thin  sheet  in 
the  cylindrical  body,  gradually  concentrating  in  a  rope¬ 
like  stream  as  it  advances  through  the  cone.  It  emerges 


Preventing  Steam 

The  greatest  cause  of  steam  boiler  explosions,  says 
Edward  J.  Benesch,  vice-president  and  chief  engineer  of 
Syska  &  Hennessy,  Inc.,  New  York  consulting  engineers, 
is  probably  low  water  level. 

In  a  steam  boiler,  space  within  the  shell  is  occupied 
by  water  in  the  lower  portion  and  steam  in  the  upper 
}>ortion.  Should  the  water  “disappear”  from  the  boiler 
and  firing  still  continue  so  that  the  boiler  becomes  dry, 
water  fed  into  the  hot,  dry  shell  will  flash  into  steam 
instantaneously.  The  steam  may  be  generated  at  a  greater 
rate  than  the  safety  valve  can  release  it.  If  the  pressure 
builds  up  beyond  the  designed  pressure  of  the  boiler 
(which  includes  a  safety  factor)  the  boiler  will  burst. 
Or,  the  water  striking  the  hot  shell  or  walls  will  cause 
them  to  contract  suddenly  and  crack  open. 

No  automatic  safety  devices  are  absolutely  foolproof, 
so  the  safety  or  relief  valve  should  be  popped  by  the 
lever  provided  and  the  electric  pressure  switch  tested 
frequently. 

For  mechanically  fired  boilers,  an  automatic  low-water 
cutoff  should  be  provided.  This  device,  which  instantly 
stops  the  burner  or  stoker  when  the  water  in  the  boiler 
drops  below  the  predetermined  safe  working  level,  should 
be  tested  at  frequeiU  intervals. 

Low-water  cutoffs  are  available  which  also  automati¬ 
cally  feed  water  to  the  boiler  to  maintain  normal  oper¬ 
ating  water  level.  They,  too,  should  be  tested  frequently. 

Oil  or  gas  explosions  are  caused  by  the  ignition  of  an 


from  the  dust  outlet  tangentially  and  most  of  it  discharges 
through  a  zone  embraced  by  not  more  than  ^  of  the 
periphery  of  the  outlet.  This  was  clearly  evidenced  by 
the  heavy  deposit  on  the  wall  of  the  dust  receptacle  cover¬ 
ing  a  band  of  about  90°  in  length.  The  position  of  the 
deposit  was  tangent  to  the  dust  outlet  in  the  zone  of  de¬ 
parture  of  the  dust  particles  from  the  cone. 

Conclusions 

1.  Field  testing  methods  yield  sufficient  accuracy  for 
many  industrial  purposes.  Valuable  information  can  be 
obtained  at  modest  expense  of  time  and  money  using 
simple  instruments  and  techniques. 

2.  Inlet  area  has  a  marked  effect  on  pressure  drop  and 
capacity.  Trebling  the  area  cut  pressure  drop  by  one 
half.  In  terms  of  capacity,  the  volume  at  a  given  pressure 
drop  increases  50%. 

3.  The  outlet  area  significantly  affects  performance. 
Increasing  the  area  by  75%  reduced  the  pressure  drop 
by  about  one  third.  The  corresponding  increase  in  ca¬ 
pacity  at  constant  pressure  drop  was  about  25%. 

4.  The  effect  of  the  body  length  or  of  the  overall 
length  is  not  great.  A  reduction  of  about  30%  overall 
increased  the  pressure  drop  by  about  10%  and  reduced 
the  capacity  at  constant  pressure  drop  by  about  10%. 
When  space  is  at  a  premium,  not  much  is  lost  by  shorten¬ 
ing  the  cyclone  provided  sufficient  length  remains  to  pre¬ 
vent  objectionable  re-entrainment  of  dust. 

5.  Slenderness  of  the  cone  or  the  distribution  of  the 
overall  length  between  the  cone  and  the  body  appears 
to  be  of  minor  importance  from  the  standpoint  of  pres¬ 
sure  loss  or  capacity. 


Boiler  Explosions 

accumulation  of  oil  vapor  or  gas  in  the  presence  of  air. 

Gas  ignition  should  take  place  at  the  instant  the  gas 
enters  the  furnace.  Should  it  be  delayeil,  thereby  allow¬ 
ing  gas  to  accumulate  in  the  furnace,  an  explosion  occurs. 

Oil  to  the  furnace  must  be  supplied  as  a  mixture  of  a 
fine  spray  and  air  in  order  to  burn.  Delayed  ignition, 
here  also,  will  result  in  an  explosion  unless  safeguards 
are  provided. 

To  guard  against  delayed  ignition  for  residential  size 
boilers,  a  pyrostat,  an  electric  switch  whose  contacts  are 
operated  by  a  thermostatic  element,  is  provided.  Upon 
demand  for  heat  by  the  thermostat,  the  switch  is  en¬ 
ergized,  permitting  the  burner  to  operate.  If,  after  a 
predetermined  interval  of  time,  the  pmrtion  of  the  switch 
in  the  smoke  pipe  does  not  become  hot,  the  switch  opens 
and  stops  the  burner. 

The  pyrostat  for  flame  failure  protection  is  not  used 
on  large  boilers  because  its  sensing  element  is  small  and 
its  location  would  be  too  far  from  the  fire.  Instead,  a 
photo  cell  type  control  is  used.  The  photo  cell  “sees” 
the  main  flame,  whereas  the  pyrostat  “feels”  the  tempera¬ 
ture  of  the  flame. 

A  detector  also  is  provided  for  the  gas  pilot  flame. 
The  burner  will  not  start  should  the  pilot  flame  be  out 
or  not  of  the  right  size  to  ignite  the  oil  or  gas  properly. 

Automatic  controls  and  burners  are  built  for  hard 
wear,  but  they  must  be  inspected  and  maintained  in 
proper  working  condition,  Mr.  Benesch  emphasizes. 
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Workmen  install  a  section  of  gal¬ 
vanized  sheet  steel  ductwork  for  the 
large  air  conditioning  system  of  the 
Spokane  Coliseum,  Spokane,  Wash¬ 
ington.  Photo  courtesy  of  Bethlehem 
Steel  Company,  Bethlehem,  Penna. 


How  to  Calculate 

Pressure  Regain  in  a  Duct  System 


JAMES  W.  MAY 

Director  of  Technical  Training 
American  Air  Filter  Co.,  Inc.,  Louisville,  Kentucky 


Note:  The  dimensions  of  all  pressures  in  this  article  are  in  inches  of  water  column,  gage. 
To  clarify  the  presentation,  these  dimensions  are  omitted  in  the  text.  Also,  static 
pressure,  velocity  pressure,  and  total  pressure  are  abbreviated  to  SP,  VP,  and  TP. 


13  EGAIN  of  pressure  in  a  duct  system  is  possible 
because  static  pressure  and  velocity  pressure 
are  mutually  convertible.  As  a  general  rule,  this 
conversion  is  accompanied  by  some  energy  loss, 
the  amount  of  this  loss  being  a  function  of  the 
geometry  of  the  transition  piece  (the  more  abrupt 
the  change  in  velocity,  the  greater  the  loss)  and 
depends  upon  whether  air  is  accelerated  or  de¬ 
celerated.  In  most  handbooks,  loss  is  expressed 
as  a  percentage  of  difference  between  velocity 


pressures  in  the  entrance  and  the  exit  of  the  transi¬ 
tion  piece.  One  minus  the  loss,  expressed  as  a 
decimal  fraction,  is  the  efficiency  of  the  energy 
conversion,  or  regain. 

The  following  examples  illustrate  the  influence 
of  regain  on  static  pressure  in  various  typical  duct 
arrangements.  In  each  example  total  pressure  and 
static  pressure  are  plotted  in  order  to  show  their 
relationship  at  various  points  in  each  system. 
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EXAMPLE  I 

Duct  work  located  on  discharge  side  of  fan. 
Velocity  transfer  from  low  to  high. 


Overall  resistance  of  the  system  is  the  sum  of 
the  individual  resistances  =  0.5  +  0.3  +  1.0  = 
1.8. 


Static  pressure  at  the  fan  discharge  will  equal 
the  total  resistance  of  the  duct  work  plus  any 
additional  static  pressure  required  for  conversion 
into  velocity  pressure.  Since  velocity  pressure  at 
D  is  2,  as  compared  to  only  1  at  the  fan  discharge, 
the  additional  static  pressure  required  for  conver¬ 
sion  into  velocity  pressure  is  therefore  1.  Static 
pressure  at  the  fan  outlet,  A  then  becomes  1.8+1 
=  2.8. 


Total  pressure  at  any  point  is  made  up  of  velocity 
pressure  at  the  discharge  end  of  the  duct  (point  D) 
plus  duct  losses  up  to  that  point.  Total  pressure 
at  A  is  therefore  3.8  and  consists  of  the  2  VP  at 
the  duct  discharge  plus  the  1.8  of  duct  resistance. 
The  relatimiship  between  SP  and  TP  at  each  point 
in  the  system  is  as  indicated. 


Air  horsepower  generated  by  the  fan  is  a  func¬ 
tion  of  the  quantity  of  air  being  handled  and  the 
pressure  developed,  and  is  usually  based  upon  total 
pressure.  In  this  example,  TP  at  the  fan  inlet  is 
assumed  to  be  0  because  there  is  no  duct  work 
indicated.  Air  horsepower  supplied  by  the  fan 
would  then  equal  CFM  X  3.8/6356  (for  standard 
air).  All  values  are  positive  in  sign  because  they 
arc  measured  above  atmospheric  pressure. 


EXAMPLE  2 

Duct  work  located  on  discharge  side  of  fan. 
Velocity  transfer  from  high  to  low. 


The  overall  duct  system  is  identical  with  that 
shown  in  Example  1,  so  the  resistance  again  equals 
1.8.  At  C,  static  pressure  equals  1  and  the  velocity 
pressure  equals  1.  In  moving  from  B  to  C,  the  air 
slows  down  from  a  VP  of  2  to  a  VP  of  1  and  the 
difference  of  1  in  the  velocity  pressure  is  available 
for  conversion  into  static  pressure  between  B  and 
C.  If  the  transition  in  flow  from  B  to  C  took  place 
with  no  loss  (100%  regain),  the  SP  at  B  would  be 
1  —  1=0.  However,  the  energy  transfer  is  onlv 
70%  efficient  (0.3  loss).  Therefore,  SP  at  B 
equals  0  +  0.3  =  0.3. 


Total  pressure  at  the  fan  discharge  is  equal  to 
2.8,  which  again  consists  of  1  VP  at  the  duct  dis¬ 
charge  (point  D)  plus  the  1.8  duct  resistance. 
Assuming  no  suction  duct,  TP  at  the  fan  Inlet  equals 
0,  so  overall  TP  of  the  fan  is  2.8.  Air  horsepower 
would  be  determined  in  the  conventional  manner. 


Particular  attention  is  called  to  the  fact  that  for 
the  same  volume  of  air,  the  air  horsepower  is  less 
in  Example  2  than  in  Example  1,  although  duct 
resistance  is  the  same  in  each  case.  This  difference 
in  AHP  is,  of  course,  due  to  the  velocity  pressure 
component  of  total  pressure.  In  Example  1,  the 
air  had  a  velocity  pressure  of  2  at  the  point  of 
discharge  from  the  duct.  In  Example  2,  discharge 
velocity  pressure  is  only  1  and  this  difference  in 
discharge  velocity  pressure  accounts  for  the  lower 
air  horsepower  in  Example  2.  Again,  it  will  be 
noted  that  TP  at  any  point  in  the  duct  system  in¬ 
cludes  the  VP  at  the  discharge  end  of  the  duct  plus 
the  duct  losses  up  to  that  point.  As  indicated,  total 
pressure  at  A  consists  of  the  VP  of  1  at  the  duct 
discharge  plus  the  1.8  duct  resistance,  or  a  TP 
of  2.8. 
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Pressure,  inches  w.g. 


EXAMPLE  3 

Duct  work  located  on  suction  side  of  fan. 
Velocity  transfer  from  low  to  high. 


EXAMPLE  4 

Duct  work  located  on  suction  side  of  fan. 
Velocity  transfer  from  high  to  low. 
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On  tlie  suction  side  of  a  fan,  total  pressure  is  a 
measure  of  overall  resistance  to  air  flow.  In  this 
example,  total  resistance  again  adds  up  to  1.8,  the 
same  as  it  did  when  the  ductwork  was  on  the  dis¬ 
charge  side  of  the  fan  as  shown  in  Examples  1  and 
2.  Static  pressure  at  the  fan  inlet,  point  D,  is  equal 
to  the  velocity  pressure  at  the  fan  inlet  plus  the 
total  resistance  to  that  point.  This  adds  up  to  3.8. 
Since  we  are  working  on  the  suction  side  of  the 
fan,  pressures  are  negative  in  sign,  or  below  atmos¬ 
pheric. 


In  going  from  B  to  C,  air  is  accelerated  and 
velocity  pressure  is  shown  as  being  doubled.  Addi¬ 
tional  energy  required  by  the  higher  velocity 
pressure  is  supplied  at  the  expense  of  the  static 
pressure.  Therefore,  SP  at  C  is  lower  (remember, 
it  is  negative)  than  SP  at  B  by  the  amount  of 
transition  loss  plus  the  difference  in  VP  at  the 
entrance  and  exit  of  the  transition  piece,  or  lower 
by  1.3.  Air  horsepower  generated  by  the  fan  is 
again  a  function  of  the  total  pressure  across  the 
fan.  Since  most  fans  have  approximately  the  same 
inlet  and  discharge  area,  it  will  be  assumed  that 
the  velocity  pressure  at  the  fan  discharge  is  also  2, 
which  will  then  be  the  total  pressure  on  the  dis¬ 
charge  side  of  the  fan.  Total  pressure  developed 
by  the  fan  is  then  equal  to  the  total  pressure  at  the 
fan  discharge  plus  the  total  pressure  at  the  fan 
inlet  (disregarding  the  sign)  or  3.8.  It  will  be 
noted  from  the  diagram  that  this  is  also  the  value 
of  the  static  pressure  at  the  fan  inlet.  This  circum¬ 
stance  is  due  to  the  fact  that  inlet  and  discharge 
areas  of  the  fan  were  assumed  to  be  equal.  Air 
horsej>ower  is  the  same  as  in  Example  1. 


In  this  example,  the  only  ductwork  encountered 
is  again  located  on  the  suction  side  of  the  fan  and 
total  pressure  is  a  measure  of  the  sum  of  the  in¬ 
dividual  resistances,  or  1.8.  SP  at  the  fan  inlet,  D, 
is  equal  to  the  VP  at  the  fan  inlet  plus  the  duct 
resistance  (or  total  pressure)  up  to  that  point.  This 
amounts  to  2.8  and  is,  of  course,  negative  in  sign, 
as  it  is  on  the  suction  side  of  the  fan. 


In  going  from  B  to  C,  the  air  slows  down,  as 
indicated  by  the  difference  of  1  in  the  VP  at  these 
two  points.  This  difference  is  available  for  con¬ 
version  into  sUU:ic  pressure  from  B  to  C.  If  the 
transition  from  B  to  C  were  accomplished  wi!h  no 
loss  (100%  regain)  SP  at  C  would  be  —2.5  -f- 
1.0  =  —  1.5.  Since  the  energy  transfer  is  only  70% 
efficient  (0.3  loss)  SP  at  C  =  — 1.5  +  ( — 0.3) 
=  -1.8. 


Again,  air  horsepower  developed  depends  upon 
the  TP  supplied  by  the  fan.  Assuming  velocity 
pressure  in  the  fan  discharge  to  be  1  (the  same  as 
at  the  fan  inlet),  TP  across  the  fan  will  be  2.8. 
Again,  it  will  be  noted  that  this  is  equal  in  value 
to  the  static  pressure  at  the  fan  inlet.  The  air 
horsepower  is  the  same  as  indicated  in  Example  2. 
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EXAMPLE  5 

Duct  work  locatod  on  discharge  side  of  fan. 
Velocity  changes  as  indicated. 


From  the  sketch,  the  ductwork  is  again  located 
all  on  the  discharge  side  of  the  fan.  Total  pressure 
at  the  fan  discharge  (point  A)  is  equal  to  the 
velocity  pressure  at  the  discharge  end  of  the  duct 
(point  F)  plus  the  accumulated  resistances.  These 
add  up  to  1.0  +  1.0  +  0.4  +  O.S  +  0.3  +  1.0  = 
4.2. 


Static  pressure  r^aln  brtween  D  and  E  is  iden¬ 
tical  to  the  situation  encountered  in  Example  2. 
If  there  were  no  energy  loss  in  the  transition  piece, 
static  pressure  at  D  would  be  0,  because  the  differ¬ 
ence  in  VP  of  1  would  show  up  as  static  pressure 
regain.  However,  the  transition  is  only  60%  eflS- 
cient  which  means  a  loss  of  0.4,  so  SP  at  point 
Z)  =  0  +  0.4  =  0.4. 


Conversion  of  static  pressure  into  velocity  pres¬ 
sure  between  B  and  C  is  the  same  as  occurred  in 
Example  1.  There  must  be  sufficient  static  pressure 
at  B  to  furnish  the  additional  velocity  pressure  re¬ 
quired  at  C.  In  addition,  transformation  of  energy 
between  these  two  points  is  accompanied  by  a  loss 
of  0.3.  Since  SP  at  C  equals  0.9,  SP  at  B  = 
0.9  +  0.3  +  1.0  =  2.2.  Air  horsepower  developed 
by  the  fan  would  be  calculated  in  the  conventional 
manner.  Since  there  is  no  ductwork  on  the  suction 
side  of  the  fan,  total  pressure  against  which  the 
fan  is  operating  will  be  4.2. 


EXAMPLE  6 

Duct  work  located  on  suction  side  of  fan. 
Velocity  changes  as  indicated. 
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Since  all  the  ductwork  is  on  the  suction  side  of 
the  fan,  SP  at  the  fan  inlet  (point  F)  is  equal  to 
VP  at  the  fan  inlet  plus  the  total  duct  resistance 
up  to  that  point.  This  equals  — 4.2  SP,  since  static 
pressure  on  the  suction  side  of  the  fan  is  always 
negative.  The  duct  system  is  the  same  as  was  used 
in  Example  5  and  therefore  has  the  same  overall 
resistance  of  3.2.  If  it  is  again  assumed  that  the 
inlet  and  discharge  of  the  fan  are  of  equal  areas, 
the  total  pressure  across  the  fan  will  be  the  same 
as  in  Example  5  and  in  each  case  the  fan  will  deliver 
the  same  air  horsepower  when  handling  equal  vol¬ 
umes  of  air. 


Static  pressure  conversion  between  B  and  C  is 
the  same  as  discussed  in  Example  3.  There  must 
be  sufficient  SP  at  B  to  furnish  the  additional  VP 
required  at  C.  In  addition,  the  energy  transfer 
between  these  two  points  is  accompanied  by  a  loss 
of  0..3.  Since  SP  at  B  =  — 2,  SP  at  C  =  — 2.0  + 
(-1.0)  +  (-0.3)  =  -3.3. 


Static  pressure  regain  between  D  and  E  is  iden¬ 
tical  to  the  situation  discussed  in  Example  4.  If 
there  were  no  loss  in  the  transition  piece,  the  dif¬ 
ference  of  1  in  velocity  pressure  would  all  be  re¬ 
gained  as  static  pressure  at  E  and  SP  at  that  point 
would  be  — 2.8.  However,  the  transition  is  only 
60%  efficient  (0.4  loss)  so  the  SP  at  F  =  — 2.8  + 
(-0.4)  =  -3.2. 


Air  handling  systems  involving  ductwork  on  both 
suction  and  discharge  sides  of  the  fan  can  be  evalu¬ 
ated  in  the  manner  just  described  with  each  side 
being  considered  individually.  The  overall  total 
pressure  or  static  pressure  against  which  the  fan 
is  operating  can  then  be  easily  determined. 
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SPECIAL  REPORT 


HEADQUARTERS.  U.  S.  AIR  FORCE 
REFRIGERATION  AND 
AIR  CONDITIONING 
CONFERENCE 


The  U.  S.  Air  Force  spcmsored  a  amference  cm  Air  Conditioning  and  Refrigeration  at  Wright- 
Patters(»  Air  Force  Base,  Dayton,  July  13-16.  About  320  attended  the  meeting,  {banned  to  im¬ 
prove  the  know-^iow  oi  Air  Force  design  and  operating  perscnmel. 

This  Special  Report  contains  excerpts  from  five  ot  the  many  pi4)ers  presented,  the  selection 
having  made  cm  the  basis  ot  subjects  ot  primary  interest  in  connection  with  design. 

Mechanical  cocking  has  devel<^>ed  into  an  important  phase  Air  Force  functioning.  Ten  years 
ago  the  U.  S.  Air  Force  could  b^t  of  $35  to  $40  million  dollars  worth  ot  mechanical  cooling 
equi[Mnent.  By  1952  it  had  built  this  investment  to  over  $100  million  and  by  1958  had  reached 
the  $400  millkMi  dollar  mark.  By  1960,  if  the  present  rate  of  expansion  continues,  the  Air  Force 
investment  in  coding  equifHnent  will  have  reached  $500  million. 

Ninety  per  cent  ot  the  mechanical  coding  in  the  inventory  of  the  Air  F(»ce  is  used  to  increase 
the  pr(^)er  operational  a^>ability  of  mechanical  and  electrical  equipment.  About  10  per  cent  is 
used  f(V  personnd  cooling  in  administrative  areas,  and  about  2  per  cent  is  used  for  coding  in 
living  quarts. 


AZB  OONDZTZONZNO.  BBATZNO  AND  VBNTZLATZNO  —  SBPTBMBNR. 


m  MID  LAm  our  for 

milVE  tOOUUG  SVS1EMS 

ORVEL  M.  JOHNSTON 

Vic*  Pmidcnf,  Wright  Manufacturing  Company, 

Pnoanix,  Ariz. 

Steps  an  engineer  should  follow  for  the  proper  layout  and  sizing 
of  an  evaporative  cooling  system. 


rROM  the  crude  evaporative  cool- 
era  that  many  of  us  knew,  great 
steps  have  been  made  in  developing 
the  modem  evaporative  cooler  and 
cooling  systems  we  know  today. 
Evaporative  cooling  has  brought  low 
cost  comfort  to  many  parts  of  the 
world  and  has  added  substantially  to 
the  growth  of  these  areas. 

Evaporative  cooling  employs  three 
methods  for  providing  comfort: 

1.  We  must  consider  the  actual  tem¬ 
perature  drop  in  the  air  delivered 
by  the  cooler  as  a  result  of  the 
evaporative  or  adiabatic  process 
within  the  cooler  itself.  The  tem¬ 
perature  drop  is  approximately 
80%  of  the  difference  between  the 
dry  bulb  and  the  wet  bulb  tem¬ 
perature.  Because  the  difference 
between  the  dry  bulb  and  wet  bulb 
temperature  diminishes  with  the 
increase  of  humidity,  it  therefore 
follows  that  evaporative  coolers 
operated  more  efficiently  in  areas 
that  have  a  low  average  humidity. 

2.  Additional  comfort  results  from 
the  actual  movement  of  air  in  the 
area  being  cooled.  This  movement 
across  the  occupant’s  skin  in¬ 
creases  the  natural  evaporative 
process  resulting  in  the  additional 
cooling  effect  as  one  would  re¬ 
ceive  in  standing  before  an  elec¬ 
tric  fan.  This  is  sometimes  referred 
to  as  the  latent  cooling  effect. 

3.  Evaporative  cooling  employs  100% 
fresh  air  and  requires  that  the 
same  air  be  exhausted  from  the 
area  being  cooled.  A  complete  air 
change  is  made  in  from  one  to 
three  minutes.  Sensible  heat  con¬ 
ducted  from  the  walls  and  win¬ 
dows,  as  well  as  heat  created  by 
electric  lights,  afq>liances  and 
other  internal  sources,  is  quickly 


exhausted  from  the  area.  This 
adds  to  the  cooling  comfort,  and 
therefore,  evaporative  cooling  has 
been  very  successfully  employed 
throughout  the  country  to  cool 
areas  that  have  high  heat  loads 
resulting  from  machinery  and 
other  internal  heat  conditions. 

The  American  Society  of  Heating 
and  Air  Conditioning  Engineers  as 
well  as  other  interested  parties  have 
done'  considerable  research  in  recent 
years  on  the  designing  of  evaporative 
air  cooling  systems.  Some  very  basic 
and  sound  methods  of  calculating  air 
volume  requirements  and  designing 
air  distribution  systems  have  resulted. 
In  designing  an  evaporative  air  cool¬ 
ing  system,  the  first  consideration  is 
to  determine,  as  nearly  as  possible, 
the  actual  climatic  condition  of  the 
area;  the  range  and  frequency  of 
simultaneous  wet  bulb  and  dry  bulb 
temperature  readings  and  other  data 
to  assist  in  determining  air  design 
temperatures. 

Next  determine  the  sensible  heat 
load  of  the  building  or  space  being 
cooled.  The  sensible  heat  is  heat 
transmission  from  the  roof,  walls, 
doors,  windows,  etc.  The  latent  heat 
load  is  not  considered  in  calculating 
evaporative  cooling  volume.  The 
following  data  is  necessary  in  com¬ 
puting  the  total  sensible  heat  load : 

1.  Determine  net  area  of  each  wall, 
door,  ceiling  and  glass,  keeping 
tabulation  of  various  exposures  as 
to  north,  south,  east  and  west  sepa¬ 
rately. 

2.  Calculate  or  determine  from  ref¬ 
erence  tables  the  heat  transmission 
coefficient. 

3.  Determine  design  temperature  dif¬ 
ferentials. 


4.  Calculate  the  heat  flow. 

5.  Determine  internal  load  from  oc¬ 
cupants,  lights,  etc. 

6.  Total  summation  of  heat  flow  from 
walls,  ceiling,  doors,  windows  and 
the  internal  heat  load  gives  the 
total  sensible  load. 

By  using  the  following  air  flow 
formula,  the  required  cfm  can  be 
computed. 

Required  air  quantities  in  cfm 
Sensible  heat  load,  Btu  per  hour 


1.08  (Temp,  rise  in  building) 


While  this  method  of  determining 
the  air  volume  requirements  b  prob¬ 
ably  the  most  reliable,  it  is  quite  com¬ 
plicated  and  requires  a  working 
knowledge  of  air  conditioning  design 
and  calculations.  It  would  appear, 
therefore,  to  be  good  practice  to 
check  final  sizing  results  against  the 
commonly  known  “rule-of-thumb” 
method  of  determining  the  number 
of  air  changes  per  minute  required. 
This  method  generally  requires  a 
three-minute  air  change  in  the  most 
arid  areas  under  favorable  heat  load 
conditions  and  increases  the  air  vol¬ 
ume  to  one  and  one-half  air  changes 
per  minute  under  conditions  of  ab¬ 
normal  internal  heat  such  as  large 
number  of  people,  heat  producing 
machinery,  and  in  areas  with  high 
humidity  conditions.  A  commonly 
used  method  is  based  on  the  relation¬ 
ship  between  the  spread  of  the  wet 
bulb  and  dry  bulb  temperature,  and 
the  air  change  rate. 

Time  Required  Approx.  Spread- 


for  Air  Change, 
Minutes 
3 
2 

Wz 


Dry  Bulb  and 
Wet  Bulb,  Deg  F 
30  to  35 
26  to  30 
20  to  25 


The  drip  type  evaporative  cooler 
with  which  I  am  most  familiar  and 
which  is  predominantly  used  in  the 
competitive  civilian  market  is  rela¬ 
tively  simple  and  inexpensive  from 
the  basis  of  original  cost  as  well  as 
operating  cost.  It  may  be  interesting 
to  note  that  low  cost  evaporative 
cooling  is  being  used  very  satisfac¬ 
torily  in  areas  that  are  normally  con¬ 
sidered  to  have  excessive  humidity 
conditions.  The  cooling  system  is  de¬ 
signed  for  near  maximum  heat  con¬ 
ditions.  The  unit  is  equipped  with  a 
two-speed  motor  and  switch  which 
will  allow  the  cooler  to  operate  at  ap¬ 
proximately  two-thirds  of  its  normal 
air  capacity.  This  allows  the  user  to 
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Military  and  industry  leaders  at  the  conference,  left  to  John  M.  Ferry,  special  assistant  for  installations,  OfFice 

right:  Rudy  Berg,  president  of  Air-Conditioning  and  of  the  Secretary  of  the  Air  Force;  Major  General  A.  M. 

Refrigeration  Institute;  Brigadier  General  E.  B.  Cassidy,  Minton,  director  of  civil  engineering,  U.  S.  Air  Force; 

director  of  personnel  and  support  operation  for  the  Air  A.  E.  Manning,  president  of  RSES;  Arthur  J.  Hess,  presi- 

Material  Command;  John  H.  Spence,  international  edu-  dent,  ASHRAE.  For  news  report  of  conference,  see 

cational  director.  Refrigeration  ^rvice  Engineers  Society;  August  issue,  ACH&V,  p.  1 2. 


select  a  lesser  volume  of  air  at  night 
and  during  the  early  and  late  part  of 
the  cooling  season  when  the  weather 
is  comparatively  mild.  Also,  in  com¬ 
mon  use  is  the  separate  manual 
switch  which  allows  the  water  supply 
in  the  cooler  to  be  cut  off,  as  well  as 
the  automatic  humidistat  that  auto¬ 
matically  cuts  off  the  water  supply 
when  the  relative  humidity  rises  to 
a  certain  point.  This  enables  the  sys¬ 
tem  to  be  operated  as  an  air  circula¬ 
tor  or  ventilator  at  night  and  at  times 
when  the  humidity  rises  to  render  the 
air  temperature  drop  ineffective.  In 
most  areas  during  the  hot  part  of 
the  day,  the  humidity  is  sufficiently 
low  to  allow  the  cooler  to  operate 
quite  efficiently.  In  the  evenings  as 
the  relative  humidity  rises,  the  water 
supply  can  be  cut  off  on  the  cooler 
so  it  operates  as  a  ventilator. 

After  the  necessary  air  volume  for 
the  space  to  be  cooled  is  determined, 
the  next  step  is  to  design  an  air  dis¬ 
tribution  duct  system  that  will  effi¬ 
ciently  and  effectively  distribute  the 
air.  Possibly,  a  more  efficient  plan  is 
to  zone  the  space  to  be  cooled,  using 
multiple  units  and  shorter  duct  runs. 
Evaporative  coolers  should  be  located 
as  close  to  the  space  to  be  cooled  as 
possible,  but  it  should  be  located  on 
the  exterior  of  the  building  with  com¬ 
plete  exposure  to  fresh  air.  It  should 
be  readily  accessible  to  service.  After 
the  cooling  unit  is  located,  tentative 
duct  layouts  must  be  made,  with  all 
branch  ducts.  Each  branch  duct  must 
show  the  required  cfm  to  be  de¬ 
livered. 

Air  duct  systems  for  evaporative 
cooling  usually  run  through  the  at¬ 
tic  with  ceiling  air  diffusers,  or 
through  furred-down  hall  or  closet 


spaces  with  wall  air  registers.  Both 
diffusers  and  registers  should  be  of 
the  proper  type  and  size  to  give  ade¬ 
quate  air  distribution  without  air 
noise.  Important,  too,  is  that  all  reg¬ 
isters  should  be  located,  if  pMJSsible, 
opposite  from  where  the  air  is  to  be 
discharged.  It  is  important  that  the 
evaporative  cooling  duct  system  be 
designed  so  every  elbow  has  an  ade¬ 
quate  radius,  that  transitions  from 
one  size  duct  to  another  are  stream¬ 
lined  and  not  abrupt,  and  that  branch 
duct  be  scrolled-off  the  main  duct 
with  adequate  radius  to  avoid  dy¬ 
namic  air  loss  and  excessive  noise. 

Air  volume  requirement  for  the 
space  to  be  cooled,  plus  the  static 
pressure  loss  of  the  duct  system,  will 
give  the  information  necessary  to  se¬ 
lect  the  proper  size  cooler.  The  cooler 
should  have  rated  volume  necessary 
to  overcome  internal  static  of  the 
unit  itself  as  well  as  external  static, 
and  able  to  deliver  the  required  air 
volume.  It  is  important  to  select  a 
cooler  designed  to  give  a  minimum 
of  80%  of  dry  and  wet  bulb  tempera¬ 
ture  differential. 

Movement  of  a  large  volume  of 
air  is  requisite  to  successful  cooling 
by  an  evaporative  system;  therefore, 
ducts  must  be  of  sufficient  size  and 
designed  to  distribute  the  air  without 
excessive  noise  and  static  pressure 
loss.  To  keep  the  noise  level  at  a 
minimum,  the  fan  outlet  velocity  of 
the  cooler  should  be  kept  as  low  as 
practicable.  Experience  has  proven 
that  with  well  designed  duct  systems, 
the  fan  velocity  can  go  up  to  1600 
fpm  for  static  pressures  from  0  inch 
to  %  inch  with  very  satisfactory  re¬ 
sults.  The  noise  level  in  the  room  be¬ 
ing  cooled  depends  not  only  on  the 


sound  power  output  of  the  fan  unit, 
but  also  upon  the  sound  attenuation 
of  the  duct  system  and  the  room’s 
size  and  sound  absorption  qualities. 

Adequate  openings  must  be  pro¬ 
vided  to  exhaust  the  air  from  the 
space  or  room  being  cooled.  Not  less 
than  2  sq  ft  of  free  outlet  area  should 
be  provided  for  each  1000  cfm  enter¬ 
ing  the  room.  Inadequate  provision 
to  exhaust  air  will  reduce  seriously 
the  cooling  job  of  a  system. 

1.  It  will  create  back  pressure  or 
static  pressure  against  the  fan  and 
reduce  the  volume  of  air  delivered. 

2.  It  will  permit  humidity  build-up  in 
the  room.  If  the  air  is  freely  ex¬ 
hausted,  this  will  not  occur. 

3.  Air  movement  in  the  room  is  re¬ 
duced. 

4.  Exhausting  of  the  sensible  heat  is 
reduced. 

The  principle  steps  to  take  in  siz¬ 
ing  and  laying  out  evaporative  cool¬ 
ing  systems  is  sununarized  as  follows: 

1.  Determine  design  temperatures. 

2.  Determine  sensible  heat  loss. 

3.  Calculate  cfm  requirement. 

4.  Determine  location  of  cooler. 

5.  Determine  duct  size. 

6.  Determine  proper  size  and  loca¬ 
tion  of  air  registers. 

7.  Determine  cooler  size. 

8.  Provide  for  adequate  exhaust. 
Nearly  every  evaporative  cooling 

job  is  different  and  it  is  up  to  the 
engineer  to  apply  the  principles  sug¬ 
gested  here  and  to  use  other  avail¬ 
able  information  in  designing  each 
particular  job.  By  following  approved 
methods  of  sizing  and  lay-out  evap¬ 
orative  cooling  systems,  together 
with  sound  judgment  resulting  from 
experience,  the  best  possible  evapora¬ 
tive  cooling  job  will  result 
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OPERATORS’  MANOAL  PREPARAIN 

ISA 


DESIGN  RESPONSIBIUTY 


W.  N.  MEYER 

CMvf.  M«cluMiic«l  Branch,  Air  Force  Academy 
Cowtruction  Agency 


Since  instructions  must  cover  the  operation  and  maintenance  of 
a  complete  system,  only  the  architect-engineer  can  prepare  the 
manuals.  Contractors  are  not  qualified  for  this  job. 


^I^HE  application  of  air  condition- 
ing  has  now  become  so  extensive 
and  so  diversified  that  we  can  no 
longer  leave  procedure  to  the  discre¬ 
tion  of  operators.  Instead,  the  time 
has  come  when  the  operating  proce¬ 
dures  must  be  designed  into  the  sys¬ 
tem,  and  this  is  by  no  means  a  new 
thought.  Detailed  operation  and 
maintenance  instructions  are  standard 
for  all  flight  line  equipment.  The  tre¬ 
mendous  and  complicated  chemical 
and  petroleum  industry  even  goes 
to  the  extent  of  building  scale  models 
of  their  plants.  Production  engineers 
are  then  brought  in  to  write  operat¬ 
ing  instructions  before  the  final  de¬ 
sign  is  completed  and  before  con¬ 
struction  is  started.  To  get  the  most 
benefit  from  the  money  we  spend  for 
extensive  air  conditioning,  it  is  time 
that  we  paid  more  attention  to  the 
methods  of  operation  so  that  we  may 
receive  the  full  potentiality  of  our 
well  designed  systems. 

Past  practices  have  been  to  hold 
the  contractor  and  the  equipment 
manufacturer  responsible  for  the  fur¬ 
nishing  of  operation  and  maintenance 
manuals  and  for  the  training  of  our 
operators.  This  has  generally  resulted 
in  the  accumulation  of  a  large  mass 
of  manuals  and  literature  from  the 
manufacturers  with  no  instructions 
for  operating  the  plant  as  a  whole. 

A  large  contractor  generally  op¬ 
erates  primarily  as  a  broker  and  co¬ 
ordinator  for  a  number  of  subcon¬ 
tractors.  He  is  not  normally  qualified 
nor  staffed  to  prepare  operating  in¬ 
structions,  especially  for  systems  de¬ 
signed  by  someone  else.  Any  require¬ 
ments  in  the  contract  for  instructions 
are  therefore  passed  on  to  the  most 


convenient  subcontractor  or  supplier. 
Suppliers  are  primarily  interested  in 
the  equipment  they  furnish  and  gen¬ 
erally  not  in  the  system  as  a  whole. 
The  usual  assembly  of  maintenance 
manuals  from  various  suppliers  and 
manufacturers  is  generally  so  massive 
that  it  is  seldom  used  by  the  operator. 
The  most  effective  instructions  are 
those  that  are  |>osted  in  the  immedi¬ 
ate  vicinity  of  the  equipment. 

Many  Trades  Involved 

Frequently  in  the  construction  of 
a  major  facility,  neither  the  contrac¬ 
tor  nor  the  manufacturer  is  able  to 
determine  from  the  plans  and  speci- 
fleations  exactlv  what  type  of  opera¬ 
tion  is  intended  in  the  design. 
Plans  and  specifications  do  not  al¬ 
ways  indicate  required  coordination 
between  trades.  We  are  all  aware  of 
the  various  trades  involved  in  the 
construction  of  large  refrigeration  or 
air  conditioning  systems.  In  our  pro¬ 
fession  we  also  have  considerable 
specialization  and  divisions  of  re¬ 
sponsibility.  The  architect-engineer 
has  virtually  completed  his  job  when 
the  plans  and  specifications  are  sent 
out  for  bids.  He  is  never  called  in 
again  unless  there  is  an  obvious  error 
or  unless  something  does  not  per¬ 
form  satisfactorily.  Next,  the  con¬ 
tracting  officer  takes  over  with  the 
assistance  of  a  construction  engineer 
or  inspector.  Even  if  the  construction 
engineer  knows  considerably  about 
mechanical  systems,  be  is  not  sup¬ 
posed  to  redesign  the  system  but  is  to 
make  sure  that  it  is  built  in  accord¬ 
ance  with  the  plans  and  specifica¬ 
tions.  After  the  construction  is  com¬ 
pleted,  the  facility  is  turned  over  to 


the  operators  of  the  using  agency. 
The  operator  then  has  the  responsi¬ 
bility  of  producing  a  satisfactory  end 
result  with  the  equipment  as  installed. 

AFM  88-8  requires  that  “The  se¬ 
quence  of  operation  of  the  automatic 
controls  should  be  clearly  and  com¬ 
pletely  described  in  the  specifications, 
and  should  be  supplemented  with  a 
control  diagram  on  the  drawings.”  I 
very  much  doubt,  however,  whether 
any  of  you  have  had  very  much  suc¬ 
cess  in  educating  architect-engineers 
to  comply  with  this  requirement. 

Graphic  Control  Panels  Installed 

For  the  Air  Force  Academy,  it  was 
recognized  during  the  preliminary 
stages  of  design,  that  complicated 
systems  would  be  required  to  pro¬ 
duce  satisfactory  conditions  in  the 
occupied  space.  The  architect’s  con¬ 
cept  of  the  Academy  buildings  in¬ 
corporated  the  extensive  use  of  glass 
and  aluminum.  Recommendations  to 
obtain  overhangs,  shading  devices  or 
more  favorable  orientation  were  re¬ 
jected.  The  size  and  usage  of  the 
buildings  is  such  that  many  areas 
are  of  necessity  without  natural  light 
or  ventilation.  Year-round  condition¬ 
ing  of  the  interior  spaces  therefore 
became  essential.  Fortunately  exten¬ 
sive  mechanical  refrigeration  is  not 
required  because  of  the  availability 
of  cool,  dry  mountain  air.  Condition¬ 
ing  of  the  interior  spaces  has  quite 
generally  been  accomplished  by  sup¬ 
plying  more  outside  air  when  cooling 
is  needed.  Since  it  was  known  that 
the  required  systems  would  be  com¬ 
plicated,  it  was  decided  to  handle 
the  operator’s  problems  by  prepar¬ 
ing  comprehensive  operating  instruc¬ 
tions  and  by  installing  graphic  cen¬ 
tral  control  panels  in  the  larger 
buildings.  This  would  not  only  pro¬ 
vide  central  control  for  economy  of 
operation  but  was  the  only  way  to 
assure  intelligent  operation.  Our  con¬ 
tract  with  the  architect-engineer  in¬ 
cluded  a  requirement  that  they  pre¬ 
pare  comprehensive  operation  and 
maintenance  manuals  for  all  facili¬ 
ties.  They,  however,  were  accustomed 
to  obtaining  such  instructions  from 
the  equipment  suppliers.  After  much 
discussion,  it  was  agreed  the  specifi¬ 
cations  would  include  a  requirement 
that  the  contractor  furnish  and  post 
for  each  unit  ventilating  system  a 
simplified,  consolidated  equipment 
and  control  diagram  with  the  se¬ 
quence  of  operation  clearly  outlined 
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on  the  basis  of  specific  temperatures, 
pressures  and  climatic  conditions.  To 
retain  design  engineering  control, 
these  instructions  were  to  be  sub¬ 
mitted  for  approval  prior  to  posting. 

Problems  Encountered 

The  following  problems  arose  as 
follows: 

1.  Difficulty  was  encountered  in 
that  the  instructions  were  not  >ub- 
mitted  until  the  contractor  had  com¬ 
pleted  his  installation  and  supposedly 
was  ready  to  turn  the  facility  over  to 
the  Air  Force. 

2.  Because  of  the  distinct  separa¬ 
tion  of  the  electrical  work  from  the 
mechanical  work  in  the  plans  and 
specifications,  it  became  a  problem 
as  to  who  would  show  the  electrical 
interlock  and  such  fundamental 
things  as  to  how  to  stop  and  start 
a  system. 

3.  It  was  noted  that  the  specifica¬ 
tions  did  not  include  the  providing 
of  adequate  posted  instructions  for 
more  complicated  equipment  than 
unit  ventilators.  As  an  example  a 
simplified  diagram  and  posted  op¬ 
erating  instructions  are  definitely  re¬ 
quired  for  the  basic  heat  exchange 
and  pumping  equipment  and  for  re¬ 
frigeration  equipment. 

4.  The  contract  plans  and  specifi¬ 
cations  did  not  clearly  indicate  the 
manner  in  which  the  systems  were 
intended  to  operate. 

Construction  Agency  Prepares 
Manuals 

Contract  drawings  normally  in¬ 
cluded  control  diagrams  with  details 
of  the  component  parts,  but  these 
were  not  accompanied  by  a  clear  and 
complete  description  of  the  sequence 
of  operation.  As  a  result  the  control 
supplier  could  only  adjust  system  in 
accordance  with  his  best  judgment. 
We  were  continually  confronted  with 
systems  that  were  not  set-up  in  ac¬ 
cordance  with  the  design  intent.  The 
most  frequent  fault  has  been  the  over¬ 
lapping  of  heating  and  cooling.  Also 
it  was  found  that  toward  the  com¬ 
pletion  of  the  design  and  construc¬ 
tion  program,  the  architect-engineer 
was  not  nearly  as  interested  in  pre¬ 
paring  the  operating  instructions  as 
he  was  in  preparing  the  original  de¬ 
sign.  This  attitude  is  not  considered 
peculiar  to  the  designers  of  the 
Academy  because  I  believe  the  atti¬ 
tude  will  be  found  almost  universal 
with  most  private  design  organiza¬ 


tions.  They  are  just  not  as  concerned 
with  the  actual  operation  as  those  of 
us  who  represent  the  using  agency. 
During  the  past  several  months  the 
Air  Force  Academy  Construction 
Agency  rather  than  the  architect- 
engineer  has  been  preparing  the  final 
operation  and  maintenance  manuals 
for  the  Academy.  Even  though  we 
fully  recall  the  design  intent,  we  find 
it  necessary  to  go  back  to  the  design 
analysis  and  sometimes  recalculate  a 
given  set  of  conditions.  We  must 
again  review  the  type  and  hours  of 
occupancy,  the  amount  of  minimum 
and  maximum  ventilation  require¬ 
ments  and  the  exact  settings  of  sub¬ 
master  temperature  controls.  As  an 
example,  the  original  design  contem¬ 
plated  definite  hours  of  occupancy 
but  the  plans  and  specifications 
merely  call  for  an  adjustable  time 
clock. 

When  the  desires  of  the  Air  Force 
regarding  posting  of  operating  in¬ 
structions  became  fully  known,  the 
representatives  of  all  the  major  con¬ 
trol  manufacturers  were  most  coop¬ 
erative  in  satisfying  the  requirements. 
They  know  that  the  posted  instruc¬ 
tions  will  not  only  be  helpful  to  the 
regular  operating  p)ersonnel,  but  that 
they  assure  more  creditable  perform¬ 
ance  of  their  equipment  and  will  be 
a  definite  aid  to  their  own  service¬ 
men  in  any  type  of  service  contract. 


In  showing  typical  examples  of  posted 
operating  instructions,  the  style  of  the 
various  control  manufacturers  will 
no  doubt  be  recognized  even  though 
their  name  does  not  appear  on  the 
reproduction. 

Fortunately,  it  is  not  necessary  that 
operating  instructions  be  prepared  in 
any  exact  manner.  Our  form  of  pre¬ 
sentation  has  changed  and  we  think 
improved  for  the  more  recent  build¬ 
ings.  However,  in  discussing  effec¬ 
tiveness  with  operators,  we  find  that 
they  consider  all  of  the  instructions 
so  much  better  than  anything  they 
have  ever  received  before  that  they 
are  entirely  happy  with  all  of  the 
diagrams  and  instructions.  The 
thought  no  doubt  occurs  to  you  that 
the  posted  instructions  are  fine  but 
how  should  Air  Force  Engineers  pro¬ 
ceed  with  getting  them  for  their  in¬ 
stallations.  You  may  not  have  much 
trouble  preparing  them  for  yourself 
for  the  minor  construction  program 
under  your  control  from  beginning 
to  end,  but  I  can  assure  you  they 
will  not  come  easy  for  systems  in¬ 
stalled  under  the  major  construction 
program.  Contractors  and  especially 
architect-engineers  doing  Govern¬ 
ment  work  will  need  considerable 
education.  In  preparing  this  presen¬ 
tation,  the  problem  of  how  to  handle 
future  Air  Force  projects  has  been 
brought  in  sharper  focus. 


An  understanding  of  the  cause  and  control  of  odors  can  result 
in  savings  when  figuring  air  conditioning  costs. 


PI  DOR  is  defined  as  that  property 
^-^of  a  substance  which  excites  the 
sense  of  smell.  To  be  odorous,  a  sub¬ 
stance  must  be  either  already  in  a 
gaseous  or  vaporous  state,  or  possess 
a  vapor  pressure.  When  the  concen¬ 
tration  of  odorous  vapors  in  the  air 


is  sufficient  to  permit  odor  percep¬ 
tion,  the  air  is  commonly  said  to  be 
odor-free.  Therefore,  to  eliminate  or 
abate  an  odor  condition,  it  is  neces¬ 
sary  either  to  remove  the  offending 
gases  or  vapors  or  adequately  re¬ 
duce  their  concentration. 
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Fig.  I.  Odor  perception  ot  tobacco  smoke;  ventilation  70  cfm;  5  cigarettes; 

77.3  deg  DB. 


Odor  Sources 

In  offices,  arenas  and  other  in¬ 
closed  ^aces,  obnoxious  odors  may 
be  l)ody  and  tobacco  smoke  odors. 
Cigarette  smoking  may  produce  ob¬ 
jectionable  pyridine  and  ammonia 
odors  and  irritants,  and  it  may  im¬ 
pair  visibility.  Discomforting  and 
toxic  odors  may  be  introduced  from 
the  outside  atmosphere  and  may  con¬ 
tain  a  high  percentage  of  hydrogen 
sulphide,  industrial  effluents  or  smog. 
In  industrial  spaces,  the  air  may  con¬ 
tain  chemical  and  product  odors  such 
as  printing  ink,  dyes,  synthetics  and 
odors  from  manufactured  rubber 
products.  They  may  also  occur  from 
air  conditioning  coils,  for  the  metals 
and  coatings  used  materially  affect 
the  likelihood  of  producing  objec¬ 
tionable  odors. 

Odor  Evaluation 

Odor  detection  and  measurement 
must  ultimately  rely  upon  olfactory 
observations  and  human  appraisal. 
A  trained  organoleptic  panel  is  pres¬ 
ently  the  best  method  of  evaluating 
odor  intensities  as  the  nose  is  still 
the  best  instrument  for  odor  per¬ 
ception.  An  arbitrary  preference  scale 
of  increasing  odor  values  is  selected. 
The  sensory  scale  utilized  by  Yaglou 
for  cigarette  smoke  classifies  odor  as: 
0,  imperceptible;  1,  not  objection¬ 
able;  2,  acceptable;  3,  objectionable; 
4,  endurable,  and  5,  intolerable.  This 
scale  has  been  found  convenient  for 
use  in  air  conditioning  odor  investi¬ 
gations.  As  discrimination  develops 
with  experience,  the  objective  sensory 


scale  can  be  divided  into  more  steps. 

Another  method  bases  odor  intensi¬ 
ties  on  multiples  of  threshold  concen¬ 
trations.  In  this  method  a  source  of 
odorless  air  and  a  method  of  mixing 
it  in  easily  variable  proportions  with 
the  odor  sample  is  used.  The  mixture 
is  adjusted  until  the  odor  can  be  bare¬ 
ly  discernible.  The  result,  expressed  as 
the  ratio  of  mixture  volume  to  sam¬ 
ple  vo'lume  is  called  the  number  of 
thresholds.  At  threshold,  or  just  dis¬ 
cernible  intensity,  the  nose  is  operat¬ 
ing  at  its  most  sensitive  point.  The 
number  of  thresholds  has  a  useful 
meaning.  For  instance,  10  thresholds 
has  the  implication  that  1  cubic  foot 
of  odorous  gas  can  taint  10  cubic 
feet  of  air  to  a  recognizable  level. 


Odors  may  not  only  be  objectionable 
but  may  cause  irritation.  Tests  made 
by  organoleptic  panels  have  indicated 
that  first  inhalation  or  impressions 
of  cigarette  smoke  have,  in  the  ma¬ 
jority  of  cases,  been  higher  than  sec¬ 
ond  or  later  inhalations.  This  indi¬ 
cates  that  perception  is  affected  by- 
adaptation  to  odor  intensity.  Adapta¬ 
bility  begins  immediately  and  takes 
place  more  rapidly  during  the  initial 
stages  of  exposure. 

Perception  intensities  as  a  func¬ 
tion  of  time  have  been  determineil 
b\  Kerka  and  Humphreys.  A  smooth 
curve  indicating  trends  was  devel¬ 
oped  from  the  test  data  and  is  given 
in  Fig.  1.  In  the  case  of  irritation, 
which  is  confined  mostly  to  the  eyes 
and  nose,  the  investigators  found 
that  the  irritation  increased  with 
time,  approximately  as  shown  in 

Fig.  2. 

Humidity  and  Temperature  Effects 

Research  has  indicated  that  odor 
perception  of  cigarette  smoke  (sus¬ 
pension  of  tobacco  tar  droplets  plus 
vapor),  and  pure  vapors  are  affected 
by  temperature  and  humidity.  An  in¬ 
crease  in  humidity  at  constant  dry 
bulb  temperature  has  the  definite  ef¬ 
fect  of  lowering  the  intensity  level 
of  cigarette  smoke  as  well  as  of  pure 
vapors  as  shown  in  Fig.  1.  The  effect 
is  more  pronounced  for  some  odor¬ 
ants  than  for  others.  An  increase  of 
temperature  at  constant  spiecific  hu¬ 
midity  lowers  the  odor  level  of  ciga¬ 
rette  smoke  slightly.  While  the  per¬ 
ceptible  odor  level  of  cigarette  smoke 
decreases  with  time  of  exposure,  irri- 


Time  -  minutes 

Fig.  2.  Irritation  by  tobacco  smoke;  ventilation  70  cfm;  5  cigarettes;  77.3  deg 


78 


SEPTEMIER,  1959.  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


Fig.  4.  Odor  adsorption  for  nylon  at  50  per  cent  RH. 


tation  to  the  eyes  and  nose  generally 
increases.  The  irritation  is  greater 
at  low  relative  humidities,  as  shown 
in  Fig.  2. 

To  keep  odor  perception  and  irrita¬ 
tion  at  a  minimum,  the  air  condi¬ 
tioned  space  should  be  designed  for 
about  50  to  55%  relative  humidity. 
Since  temperature  has  but  slight  ef¬ 
fect  on  odor  level  at  constant  specific 
humidity,  it  can  generally  be  ignored 
and  the  temperature  maintained  for 
the  desired  conditions  as  affected  by 
comfort  or  economy. 

Adsorption  and  Release  of  Odors 

Tests  were  made  on  the  odor  ad¬ 
sorption  and  release  of  environmental 
materials  such  as  wool,  nylon,  rayon 
and  fir  wood.  By  using  iso-amyl  ace¬ 
tate  as  the  odor  agent,  it  was  deter¬ 
mined  that  the  odor  adsorption  of 
rayon  was  negligible.  It  did  not 
adsorb  enough  odorant  to  be  meas¬ 
ured  by  the  test  methods  employed. 
The  odor  adsorption  at  the  end  of  a 
24-hour  charging  period  was  about 
the  same  for  nylon  and  cotton  at  the 
same  temj>erature  and  humidity.  Fig. 
3.  The  odor  adsorption  of  wool  sam¬ 
ples  under  the  same  test  conditions 
was  less.  Adsorption  of  the  wood 
samples  was  less  than  nylon  and  cot¬ 
ton,  but  more  than  wool.  At  50% 
RH,  maximum  odor  adsorption,  dur¬ 
ing  the  24-hour  loading  period,  oc¬ 
curs  at  about  75  deg  F  for  nylon, 
and  is  considerably  less  at  60  and 
90  deg.  Fig.  4.  At  75  deg,  odor  ad¬ 
sorption  during  the  same  period  was 
found  to  be  greater  at  50%  RH  than 
at  85%  RH. 

Odor  retention  or  release  as  a 
function  of  airing  time  is  affected 
by  temperature  and  humidity.  For 


the  fabrics  tested  and  for  75  deg 
50%  RH  conditions,  odor  retention 
after  1000  minutes  was  reduced  to 
6.8%  for  cotton,  12.3%  for  nylon 
and  25.8%  for  wool.  In  the  latter 
case  the  initial  wool  retention  was 
only  about  25%  of  that  of  cotton  or 
nylon.  After  1000  minutes  the  odor 
retention  of  wool  was  favorable  to 
that  of  cotton.  Wood  lost  its  odor 
retention  after  300  minutes. 

Wood  quickly  gives  up  odors  ad¬ 
sorbed.  Wool  has  low  odor  adsorption 
at  all  temperature  and  humidity  com¬ 
binations  tested.  Nylon  and  cotton 
adsorb  large  quantities  of  odors  at 
an  optimum  condition  of  75  deg  and 
50%  RH.  They  act  as  a  sponge, 
readily  adsorbing  odors  from  a  to¬ 
bacco  smoke  filled  room,  and  releas¬ 
ing  them  more  slowly  over  a  longer 
period.  This  indicates  that  the  selec¬ 
tion  of  drapes,  floor  coverings,  etc.. 


are  important  air  conditioning  con¬ 
siderations. 

While  it  has  been  shown  that 
smoke,  cooking  and  body  odor  per¬ 
ception  is  decreased  with  humidity 
increase,  where  the  odor  source  is 
intrinsic  with  the  materials,  as  in 
the  case  of  linoleum,  paint,  rubber 
and  upholstery,  a  reduction  of  rela¬ 
tive  humidity  would  be  beneficial,  as 
this  would  decrease  the  rate  of  odor 
release. 

Odor  Removal 

Odor  removal  may  be  accomplished 
by  physical  or  chemical  means.  Venti¬ 
lation  with  clean  outside  air,  air 
washing  or  scrubbing,  charcoal  ad¬ 
sorption  and  masking  are  physical 
methods  available  to  the  engineer. 
Chemical  absorption  or  destruction 
of  odor  sources,  vapwr  neutralization, 
masking  and  catalytic  combustion 
are  other  means.  Of  these,  air  wash¬ 
ing  or  scrubbing  and  combustion  are 
processes  of  considerable  value  to 
process  industries.  Washing  and 
scrubbing,  like  filtering  are  applica¬ 
ble  to  the  removal  of  particulates  and 
in  some  cases  are  means  of  valuable 
product  recovery.  Where  odors  are 
associated  with  the  particulates,  they 
are  indirectly  removed.  Combustion 
of  obnoxious  gases  is  quite  efficient 
and  practical  where  indicated  by 
economy.  These  methods  are  em¬ 
ployed  to  alleviate  the  effects  of  harm¬ 
ful  exhaust  gases  and  particulates  on 
liealth,  vegetation  and  property. 
Ventilation  and  charcoal  adsorption 
are  effe<-tively  and  extensively  uti¬ 
lized  in  air  conditioning  for  odor 
removal  by  engineers. 


Airing  time  ■  minutes 


Fig.  3.  Odor  absorption  for  four  materials. 
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Ventilation  requirements 

A  •  Air  required  to  provide  necessary  oxygen  content 

B  -  Air  required  to  prevent  CO2  concentration  from  rising 
above  0.6  per  cent 

C  •  Air  required  to  remove  objectionable  body  odors  on 
sedentary  adults 

D  •  Data  in  curve  C  increased  by  50  per  cent  (and  projected) 
to  allow  for  moderate  phy^l  activity  and  odors. 
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Rg.  5.  Ventilation  requirements  for  various  conditions. 


Ventilation  is  effective  in  remov¬ 
ing  the  contaminated  air  in  an  en¬ 
closed  ^ace  by  logarithmic  dilution. 
In  this  process,  the  vitiated  air  con¬ 
taining  objectionable  gaseous  odors, 
irritants,  particulates  that  obscure 
vision  and  toxic  matter  are  replaced 
bv  clean  fresh  outside  air.  It  has  been 
shown  that  ventilation  requirements 
for  human  occupancy  is  a  function  of 
the  space  per  person  and  the  activity. 
Data  from  several  sources  have  been 
presented  in  a  readily  usable  form 
in  Fig.  5.  The  data  of  Activity  Curve 
D  of  the  figure  has  been  found  to 
apply  reasonably  well  to  densely 
populated  heavy  smoke-laden  atmos¬ 
pheres  as  at  sports  arenas  where  vi¬ 
sion  and  irritation  are  more  of  a 
problem  than  odor.  It  has  been  de¬ 
termined  that  30  cfm  per  person  pro¬ 
vided  effective  commercial  ventila¬ 
tion  for  such  arenas,  to  avoid  objec¬ 
tionable  eye  irritation,  odors  and 
impaired  visibility. 

The  actual  oxygen  requirement  per 
person  varies  with  activity.  It  is  nor¬ 
mally  about  0.80  cu  ft  per  man  hour 
when  walking  at  the  rate  of  1  mile 
j)er  hour.  About  0.74  cu  ft  of  carbon 
dioxide  is  liberated  per  man  hour  for 
normal  activity.  Normal  air  contains 
about  0.03%  carbon  dioxide.  Figure 
6  shows  the  effect  of  carbon  dioxide 
on  lung  action.  A  concentration  of 
0.6%  has  little  effect  on  lung  action, 
increasing  it  only  about  10%  above 
normal. 

As  is  shown  in  Fig.  5,  the  oxygen 
and  carbon  dioxide  requirements  can 
be  met  with  a  fresh  air  ventilation 


rate  less  than  4  cfm  per  person.  A 
fresh  air  ventilation  rate  above  4  cfm 
is  required  to  dilute  odors,  irritants, 
smoke  density,  (visibility),  or  other 
non-toxic  conditions.  The  amount  of 
ventilation  required  per  person  to  re¬ 
move  odors  or  to  dilute  them  to  an 
acceptable  value.  Class  2,  can  be  de¬ 
termined  directly  from  the  Activity 
Curve  D  of  Fig.  5  for  the  space  occu¬ 
pancy.  The  utilization  of  this  curve 
is  very  effective  for  limited  fresh  air 
ventilation,  such  as  exists  in  block 
houses,  control  centers  and  protec¬ 
tive  shelters. 

Smoke  and  other  solid  and  liquid 
particulates  can  be  effectively  re¬ 
moved  by  electronic  precipitators  or 
absolute  filters.  A  filter  of  the  desired 
performance  is  a  requisite  for  most 
all  ventilation  systems.  Odors,  gases 
and  vapors  can  effectively  be  re¬ 
moved  by  charcoal  adsorbers  or  by 
counteraction.  In  cases  where  the 
room  is  conditioned  during  summer 
and  winter,  considerable  fuel  and 
power  saving  can  usually  result  by 
use  of  these  methods,  rather  than  by 
high  ventilation  rates. 

Charcoal  Adsorption 

Charcoal  adsorption  is  defined  as 
the  physical  condensation  of  the 
sorbate,  gas  or  vapor,  on  the  sorbent, 
charcoal. 

The  relative  adsorption  qualities  of 
high  quality  50  minute  unimpreg¬ 
nated  coconut  shell  charcoal  for  some 
vapors  are  given  by  Barnebey. 

Activated  charcoal  has  high  ad¬ 
sorbent  capacity  for  body  odors,  to¬ 


bacco  smoke  and  most  odor-causing 
substances.  One  pound  of  charcoal 
takes  up  about  20  to  50%  of  its  own 
weight.  Activated  charcoal  cannot  be 
satisfactorily  used  to  remove  carbon 
monoxide  or  carbon  dioxide. 

If  analytical  determination  or 
knowledge  of  specific  odor  causing 
compounds  and  their  amounts  are 
not  available,  other  means  can  be 
employed  to  determine  the  charcoal 
requirements.  These  may  be  an  in¬ 
ventory  of  individual  odor  sources, 
type  of  occupancy  and  volume  to  be 
purified,  or  dilution  of  purified  air, 
using  the  curves  of  Fig.  5  or  other 
means.  For  typical  occupancies,  one 
pound  of  50  minute  activated  coconut 
shell  charcoal  will  purify  for  one  year 
2(KX)  cu  ft  in  residences  and  barracks 
buildings;  800  cu  ft  in  auditoriums, 
offices,  or  restaurants;  300  cu  ft  in 
hospitals,  conference  rooms  or 
schools;  and  100  cu  ft  of  air  raid 
shelters  or  animal  rooms.  If  40-in. 
charcoal  is  to  be  used,  then  the 
amount  of  charcoal  required  would 
be  20%  greater. 

Activated  charcoal  adsorption  may 
also  remove  other  gases  present  that 
are  toxic  or  otherwise  objectionable 
but  might  not  have  an  odor.  The 
physical  removal  of  odors  by  acti¬ 
vated  charcoal  is  limited  to  air  tem¬ 
peratures  not  over  125  deg. 

Since  the  usual  objectionable  odors 
are  combustible  and  can  be  destroyed 
by  burning,  combustion  processes 
are  employed  for  odor  destruction  in 
higher  temperature  gases.  Where  it 
is  desired  to  remove  odors  from  in¬ 
dustrial  exhausts  at  temperatures 
above  125  deg,  the  gases  can  be 
caused  to  flow  over  a  catalyst  at 
about  500  deg  and  can  be  destroyed 
by  catalytic  combustion.  For  higher 
temperature  gases,  direct  combustion 
at  temperatures  of  1200  deg  and 
above  are  employed  to  destroy  odors 
by  passing  through  a  furnace  to  the 
exhaust  stack. 

Activated  charcoal  is  available  in 
cylindrical  canisters,  flat  plate  or 
accordion  pleated  frames.  They  can 
be  reactivated  at  a  temperature  of 
about  IfXK)  deg  in  some  cases.  The 
adsorbers  are  provided  with  a  fan 
system  for  recirculation  or  are 
placed  in  the  return  air  stream  of  an 
air  conditioning  system.  If  a  per¬ 
centage  of  the  return  air  is  purified, 
the  fresh  air  requirement,  as  indi¬ 
cated  in  Fig.  5,  could  be  reduced  ac¬ 
cordingly,  without  affecting  the  odor 
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Fig.  6.  Effect  of  per  cent  CO2  in 
atmosphere  on  lung  action. 


level  and  with  a  saving  in  fresh  air 
heating,  cooling  and  blower  costs. 
Four  cubic  feet  of  fresh  air  would 
still  be  required  to  supply  oxygen  and 
to  prevent  the  carbon  dioxide  con¬ 
centration  from  exceeding  0.6%. 

Ventilation  vs.  Adsorption  Economics 

For  a  given  building,  the  quantity 
of  outside  ventilation  air  supplied 
should  be  in  accord  with  acceptable 
engineering  standards,  regulations 
and  codes.  If  the  installation  is  to 


A  NY  system  combining  heating  and 
cooling  has  a  certain  number  of 
elements  common  to  both  systems, 
the  number  depending  on  the  design 
of  the  system.  Applying  controls  to 
such  a  combination  requires  a  care¬ 
ful  consideration  of  the  number  of 
controllable  elements  in  the  physical 


be  operated  summer  and  winter, 
hours  of  operation  and  outdoor  and 
indoor  design  conditions  must  be 
known  if  the  air  is  to  be  cooled  or 
heated.  The  Chicago  Code  not  only 
specifies  the  total  circulated  venti¬ 
lation  air  for  various  occupancies, 
but  also  stipulates  that  %  of  the  code 
requirements  shall  be  taken  from 
out-of-doors  where  the  space  air  tem¬ 
perature  and  dust  content  are  con¬ 
trolled.  It  also  stipulates  that  when 
effective  adsorption  devices  are  em¬ 
ployed,  not  less  than  15%  of  the 
code  requirement  shall  be  taken  from 
the  out-of-doors.  This  is  very  useful 
information  to  the  designer  in  set¬ 
ting  up  an  adequate  ventilation  sys¬ 
tem  with  or  without  the  use  of  char¬ 
coal  adsorbers. 

For  installations  of  a  special  nature 
where  air  conditions  cannot  be  eco¬ 
nomically  improved  by  outside  air 
ventilation  or  air  recovery  using 
activated  charcoal,  masking  or 
counteraction  may  prove  desirable. 
The  manufacturer’s  representatives 
should  be  consulted  for  those  appli¬ 
cations,  and  the  chemical  constituents 
of  the  atmosphere  determined.  For 
applications  at  temperatures  above 
125  deg,  specialists  on  catalytic  com¬ 
bustion  should  be  consulted.  Above 
500  deg,  problems  existing  due  to  ob¬ 
noxious  flue  gases  may  be  solved  bv 
combustion,  since  most  odorous  gases 
are  combustible. 


system  and  an  equally  careful  de¬ 
termination  of  the  number  of  con¬ 
trollable  effects  produced  by  the  sys¬ 
tem.  The  controllable  elements  of 
the  physical  system  are  such  things 
as  motors,  dampers,  and  valves.  Con¬ 
trols  may  be  on-off  types  or  modu¬ 
lating  types  such  that  motors  may 


operate  at  more  than  one  speed,  and 
valves  and  dampers  may  be  opened 
or  closed  anv  desired  amount.  The 
effects  controlled  by  adjusting  the 
physical  elements  include  tempera¬ 
ture  and  temperature  differences,  hu¬ 
midity,  air  flow  rates,  and  time.  Ob¬ 
viously  there  are  relations  between 
the  controllable  elements  and  the 
controllable  effects  since  different 
svstems  haye  different  element  com¬ 
binations. 

Components 

Evaporatiye  cooling  requires  a 
blower;  a  compatible  heating  system 
would  also  use  a  blower.  Both  heat¬ 
ing  and  cooling  would  then  require 
a  duct  system.  Economical  design 
suggests  then  that  the  elements  com¬ 
mon  to  heating  and  cooling  systems 
would  be  the  blower  and  its  driye 
motor  and  the  duct  and  grille  system. 
Control  of  the  combined  system  and 
particularly  the  blower  and  air  dis¬ 
tribution  svstem,  requires  a  determi¬ 
nation  of  the  characteristics  of  the 
heating  system  and  an  understand¬ 
ing  of  the  potentialities  of  the  eyap- 
orative  cooling  system. 

Considering  the  ducts  and  grilles 
only,  general  recommendations  for 
air  velocities  for  comfort  heating 
allow  about  450  to  650  fpm  in  the 
ducts.  Other  duct  velocity  recom¬ 
mendations  suggest  velocities  up  to 
1600  fpm.  Operating  ratios  of  2  to  1 
can  be  tolerated  as  far  as  duct  veloci¬ 
ties  are  concerned.  This  available 
variation  is  an  assistance  in  warm 
weather  since  people  generally  appre¬ 
ciate  and  feel  better  in  air  with  some 
noticeable  movement. 

Two  Systems  Available 

Two  practical  evaporative  cooling 
svstems  are  available  and  in  use.  The 
first  is  straight  evaporative  cooling 
by  passing  outdoor  air  over  wetted 
surfaces  or  through  spray  chambers 
and  delivering  the  cooled  air  to  the 
occupied  space.  The  second  system 
adds  a  drv  surface  precooling  coil 
ahead  of  the  evaporative  cooler,  the 
coil  being  supplied  with  water  from 
a  cooling  tower  or  other  source.  Some 
examples  of  design  temperatures  and 
the  possible  results  obtainable  from 
the  two  systems  are  clearly  shown 
in  Fig.  1. 

The  circles  with  their  adjacent  let¬ 
ters  locate  the  recommended  summer 
design  conditions  for  cooling.  The 
lines  labelled  ET  F°  are  lines  of  con- 
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Pig.  I.  Results  obtainable  from  two 
types  of  evaporative  cooling  systems. 

TUC — Tucson,  Arix. 

BST — Bortfow,  Colif. 

FSN — Frosno,  C«l!f. 

29P— 29  Polms,  Calif. 

ABQ — Albuquarqua,  N.  M. 

LV — Las  Vegas,  Nav. 

ELP — El  Paso,  Tax. 

SAC — Sacratnanfo,  Calif. 

SANT — San  Antonio,  Tax. 


slant  effective  temperature  for  com¬ 
fort  conditions. 

Tracing  the  67  deg  wet  bulb  line 
from  29P  to  the  short  horizontal  line 
marked  29P  is  a  typical  straight 
evaporative  cooling  path.  Air  off  the 
cooler  is  at  about  75  deg  DB  and  67 
deg  WB.  The  available  temperature 
rise  for  heat  absorption  is  from  75 
to  81  deg,  the  final  temperature  being 
set  at  20  deg  below  outdoor  dry 
bulb.  If  this  system  is  combined  with 
heating,  the  control  on  the  cooling 
equipment  should  be  a  simple  on-off 
switch.  The  use  of  humidistats  on 
this  simple  system  is  not  considered 
desirable  since  the  humidistat  shuts 
the  cooler  off  during  the  worst 
weather. 

The  dotted  paths  from  29P  at  the 
right  to  29P  at  81  deg  DB  and  66 
deg  WB  and  from  TUC  on  the  right 
to  TUC  at  85  deg  DB  and  about  71 
deg  WB  show  the  conditions  ob¬ 
tained  by  using  evaporative  cooling 
with  pre-cooling  coils.  The  SAC,  LV, 
and  ABQ  lines  are  similarly  obtained 
by  two-.stage  systems,  the  lettered 
end  of  the  line  being  room  tempera¬ 
ture.  Considering  the  two-stage  sys¬ 
tems  it  is  apparent  that  the  oppor¬ 
tunity  for  using  controls  is  greater 
than  in  the  simple  system.  Since  it 


is  not  the  function  at  this  time  to 
discuss  the  determination  of  required 
air  quantities,  blower  sizes  and  duct 
sizes.  Fig.  1  only  serves  to  illustrate 
the  possible  results  obtainable  at  a 
number  of  typical  locations.  As  an 
example  of  an  impossible  situation, 
the  summer  design  point  (SANT)  is 
shown  near  the  top  of  the  figure.  An 
evaporative  cooling  path  does  not 
provide  effective  comfort  conditions 
from  such  a  starting  point. 

For  comfort  cooling,  the  controls 
on  a  simple  evaporative  cooling  sys¬ 
tem  combined  with  a  heating  system 
should  perform  all  or  more  of  the 
following  functions: 

1.  Select  “Heating,”  “Off,”  or  “Cool¬ 
ing.” 

2.  Select  blower  speed. 

3.  Select  duct  system  if  a  two  duct 
system  is  used. 

4.  Control  inside  temperature  w'hile 
on  heating. 

While  on  “Cooling,”  the  blower 
would  be  on  high  speed  and  both 
ducts,  if  existing,  would  be  carrying 
air.  As  previously  stated,  a  humidi- 
slat  to  cut  off  the  system  at  a  pre- 
determinetl  high  humidity  is  not 
desirable. 

If  the  cooling  system  is  a  two-stage 


evaporative  system,  then  a  single  duct 
system  should  be  designed  to  handle 
both  heating  and  cooling  air.  If  there 
is  too  great  a  disparity  between  air 
quantities  for  heating  and  cooling, 
a  damper  can  be  used.  The  physical 
elements  of  this  system  that  may  be 
subject  to  control  are: 

1.  Cooling,  heating,  and  off  as  mas¬ 
ter  switch. 

2.  Pre-cooling  coil  circulating  pump, 
on  or  off. 

3.  Evaporative  cooler,  on  or  off. 

4.  Mixing  or  modulating  dampers 
if  desired. 

5.  Heating  system,  cycle  or  modulate. 

The  controlled  results  can  be :  Tem¬ 
perature,  heating  or  cooling;  tem¬ 
perature  difference  indoors  to  out¬ 
doors  on  cooling;  duration  of  condi¬ 
tions  not  on  present  control  point. 

The  combination  of  physical  ele¬ 
ments  and  controllable  results  allows 
for  a  wide  variety  of  control  systems, 
not  all  of  them  sound. 

Application 

A  practical  system  now  operating 
in  a  chapel  at  George  A.F.B.  near 
Barstow,  Calif.,  combines  a  steam 
coil  for  heating  with  a  two-stage 
evaporative  cooling  system.  A  single 
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duct  system  is  used  but  the  blower 
motor  is  two-speed,  the  low  speed 
being  half  of  full  speed.  The  control 
system  uses  a  “Heat”  “Off”  “Cool¬ 
ing”  master  selector  switch.  On  heat¬ 
ing,  the  blower  runs  at  half  speed  and 
a  modulating  valve  in  the  steam  line 
is  responsive  to  a  thermostat.  An 
overriding  duct  discharge  thermostat 
prevents  discharge  of  air  at  lower 
than  60  deg.  On  “Cooling,”  the 
blower  runs  at  full  speed.  A  two-stage 
thermostat  first  starts  the  evaporative 
cooler  only.  At  a  pre-set  higher  tem¬ 
perature,  the  thermostat  starts  the 
circulating  pump  on  the  cooling 
tower  pre-cooling  coil  circuit  to  get 
maximum  cooling.  No  attempt  is 
made  to  control  humidity. 

If  the  weather  permits  and  a  close 
control  of  inside  temperature  is  de¬ 
sired,  bypass  dampers  can  be  installed 
on  the  evaporative  cooler  of  a  two- 
stage  system.  For  instance,  such  a 
system  might  be  desirable  if  outdoor 
conditions  were  such  as  marked  at 
ELP  in  Fig.  1.  A  two-stage  path 
starting  at  ELP  would  deliver  air  at 
68  deg  dry  bulb.  As  such  weather 


first  test  program  for  evap- 
orative  coolers  was  established  at 
the  Army’s  test  center  near  Yuma, 
Arizona.  Valuable  information  re¬ 
garding  pad  material,  scaling  and 
bleed-off  rates  were  obtained,  but  it 
was  not  too  successful  in  obtaining 
basic  cooler  performance  data — 
sorely  needed  for  the  various  types 
of  direct  coolers.  The  reason  was  that 
Mother  Nature  didn’t  cooperate  in 
providing  like  psychrometric  condi¬ 
tions  for  all  coolers.  Obviously,  the 
next  step  was  to  construct  a  test  fa- 

*  This  two-part  paper  covers  both  the 
subject  of  testing  and  rating.  The  part  on 
rating  by  John  Watts,  University  of  Texas 
is  from  his  forthcoming  book  on  Evaporative 
Air  Conditioning,  and  is  not  used. 


cooled  off,  some  modulation  of  the 
duct  air  temperature  might  be  de¬ 
sirable. 

For  a  fancy  control  system  using 
some  means  of  modulation,  it  might 
be  desirable  to  override  the  system 
using  a  differential  thermostat  to 
prevent  the  inside-outside  tempera¬ 
ture  differential  from  exceeding  the 
recommended  20  deg  maximum.  Con¬ 
ditions  such  as  shown  at  LV  in  Fig. 
1  might  lend  themselves  to  this  extra 
control  but  the  author  does  not  know 
of  an  actual  installation. 

Keep  Controls  Simple 

It  is  recommended  that,  though 
complicated  and  costly  control  sys¬ 
tems  can  be  devised,  the  controls  be 
kept  as  simple  as  possible.  It  is  also 
recommended  that  the  use  of  humidi- 
stats  on  such  systems  seldom  prove 
beneficial  and  so  are  a  needless  ex¬ 
pense.  Though  humidistats  are  not 
too  useful  on  evaporative  cooling  for 
comfort,  they  may  be  a  necessity  on 
industrial  applications  where  the  hu¬ 
midification  (evaporative  cooling) 
units  are  used  in  cold  weather. 


cility  which  would  produce  desert¬ 
like  air  at  steady  conditions.  This  was 
done,  and  about  2  years  ago  we 
finally  got  down  to  do  some  serious 
testing  with  our  sights  set  on  an 
equitable  set  of  cooler  purchase 
specifications  based  on  test  results 
of  cooler  performance. 

Tesf  Facility 

The  evaporative  cooler  test  facility 
was  built  at  NOEL.  Its  maximum 
capability  is  9000  cfm  at  130  DB 
and  90  WB;  however,  in  the  test 
program  we  stayed  below  this  maxi¬ 
mum.  Outside  air  enters  the  inlet 
plenum  and  passes  through  an  air 
washer  where  moisture  is  added  if 
desired.  Then  through  eliminator 


pads  which  removes  any  water  carry¬ 
over  and  past  steam  jets  where  final 
amounts  of  moisture  may  be  injected 
as  required.  Finally,  the  air  is  heated 
to  the  desired  temperature  as  it 
passes  through  automatically  throt¬ 
tled  steam  coils.  The  fan’s  speed  can 
be  controlled  to  any  desired  cfm  de¬ 
livery  rate  up  to  the  900  maximum. 
The  conditioned  air  moves  along  an 
insulated  25-inch  diameter  duct  and 
is  discharged  into  the  cooler  test 
plenum.  The  cooler  test  plenum  is 
the  simulated  desert  environment  in 
which  is  placed  the  cooler  to  be 
tested.  Various  cooler  static  pressures 
may  be  simulated  by  delivering  an 
equal  amount  of  cfm  or  less  than  the 
cfm  at  which  the  cooler  is  rated. 
About  as  low  as  we  dare  go  and  still 
maintain  good  control  is  500  cfm. 
The  control  panel  contains  all  neces¬ 
sary  instrumentation  for  the  test 
facility. 

Test  Coolers 

So  much  for  the  test  facility.  Now 
to  the  test  coolers.  The  prime  purpose 
of  the  tests  was  to  determine  actual 
performance  of  evaporative  coolers 
under  varied  psychrometic  conditions 
so  that  an  equitable  set  of  purchase 
specifications  could  be  prepared.  We 
tested  a  total  of  six  coolers;  a  2000, 
3000,  and  5000  cfm  drip;  a  2000  and 
4000  cfm  rotary,  and  a  3000  cfm 
slinger.  Each  was  tested  at  dry  bulb 
temperatures  of  90  and  110  deg  and 
wet  bulb  temperatures  of  70,  74  and 
78  deg  at  each  dry-bulb.  In  addition 
to  these  temperatures,  each  cooler 
was  operated  at  three  air  delivery 
rates  for  each  wet  and  dry  bulb  con¬ 
dition.  One  was  at  the  cooler’s  free 
air  delivery  rate  and  two  below  to 
simulate  losses  normally  attendant 
with  grilles  and  duct  work.  These 
simulated  losses  were  created  by  op¬ 
erating  the  test  facility  fan  at  a  lower 
air  delivery  rate  than  the  test  cooler 
fan,  thus  obtaining  a  slight  vacuum 
on  the  cooler  inlet  side.  The  number 
of  tests  given  each  cooler  totaled  nine, 
and  the  length  of  each  test  was  at 
least  48  hours  in  duration  without 
shut  down. 

Test  Data 

Here  is  the  data  obtained  from 
300  cfm  slinger.  Best  operation  was 
at  110  DB  and  70  WB  with  a  delivery 
of  1900  cfm  resulting  in  an  effective¬ 
ness  of  68%.  Performance  could  be 
improved  by  breaking  the  stinger 


Testing  facilities  were  established  to  enable  the  purchaser  to 
note  if  cooler  operations  meets  specifications.  Method  of  testing 
is  covered.* 
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jiarticlef  into  a  finer  spray  anH  wet¬ 
ting  more  of  the  pad  area. 

For  a  4(K)()  cfni  rotnr>  cooler,  ef¬ 
fectiveness  ranged  from  87%  to  93%. 
Best  performance  was  obtained  at 
110  F)B  and  70  WB  when  delivering 
.3000  cfm. 

Data  obtained  from  a  5000  cfm 
drip  cooler  showed  this  cooler  op¬ 
erated  evenly  with  an  effectiveness 
variation  from  78  to  81%.  Best  per¬ 
formance  for  this  cooler  was  at 
1 10  I)B  and  70  WB  and  delivering 
3.500  cfm. 

The  rated  cfm  of  coolers  is  gen¬ 
erally  based  on  the  fan  manufactur¬ 
ers’  rating;  maximum  delivery  rates 
of  the  coolers  are  somewhat  less  due 
to  the  resistance  of  the  pads. 

Perhaps  of  considerable  concern 
to  contracting  officers  is  whether  or 
not  the  cooler  is  meeting  specifica¬ 
tions;  is  it  delivery ing  correct  cfm  at 
a  given  saturation  effectiveness? 
There  is  a  test  method  whereby  this 
can  be  done  without  an  elaborate 
facility  such  as  NCEL’s.  The  method 
is  simple,  requires  a  minimum  of  test 
apparatus  and  instrumentation,  and 


The  first  problem  involved  in  the 
design  and  installation  of  a  field 
erected  direct  expansion  system  is 
the  suction  line  which  has  probably 
caused  more  trouble  than  all  other 
portions  of  the  system  combined, 
according  to  J.  R.  Chamberlain, 
Manager,  Product  and  Application 
Engineering  Dept.,  York  Division  of 
Borg-Warner  Corp.,  speaking  before 
a  symposium  of  ASHRAE.  What 
follows  is  abstracted  from  his  paper. 

The  size  of  the  suction  line  de¬ 
pends  upon  two  distinct  and  oppos¬ 
ing  considerations. 

(1)  It  is  necessary  to  limit  the 
suction  line  size  to  minimize  first 
cost  and  to  assure  sufficiently  high 
gas  velocity  to  return  oil  at  all  load 
conditions; 

(2)  The  suction  line  size  must  be 
kept  sufficiently  large  to  minimize 
pressure  drop  which,  if  excessive, 
reduces  the  system  capacity  and  in¬ 
creases  the  electrical  energy  required 
per  unit  of  cooling. 

With  these  opposing  influences, 
compromises  must  be  made,  some¬ 
times  with  disastrous  results.  To  gen¬ 
erously  size  the  suction  line  to  mini¬ 
mize  the  pressure  drop,  the  operation 


is  accurate  because  it  ties  directly 
to  air  psychrometry.  It  is  as  positive 
as  the  fact  that  water  runs  down  hill. 

By  use  of  the  psycrometric  chart 
and  tables  it  is  possible  to  compute 
the  amount  of  water  the  cooler  should 
evaporate  per  minute  and  how  much 
the  evaporator  should  lower  the  dry 
bulb  temj>erature.  While  computa¬ 
tions  indicate  what  the  cooler  should 
do,  the  final  step  is  to  actually  test 
it.  This  can  be  done  by  a  sling 
psvehrometer,  a  scale,  a  small  sump 
pump,  alntut  a  25  gal  capacity  con¬ 
tainer,  and  a  few  feet  of  pipe  or  tube. 
The  cooler  is  placed  outside  in  the 
shade.  (It  is  assumed  for  the  purpose 
of  this  example  that  the  air  is  100  DB 
and  70  WB.  I  The  25  gal  container  is 
placed  on  the  scale,  about  three- 
quarters  filled  with  water. 

The  cooler  is  started  and  is  allowed 
to  operate  until  temperatures  have 
stabilized;  about  .30  minutes  should 
I>e  long  enough.  Slop  the  cooler  and 
quickly  weigh  the  tank  of  water. 
Start  the  cooler  and  make  at  least  a 
.30-minute  run.  During  the  run,  hold 
the  sling  psychrometer  in  the  cooler’s 


Notes  on  Refrigerant  Piping 

of  the  system  becomes  jeopardized 
due  to  insufficient  gas  velocities 
which  retard  the  flow  of  oil  from  the 
evaporator  to  the  compressor,  with 
the  oil  accumulating  in  low  portions 
of  the  horizontal  lines. 

Another  hazard  is  the  accumula¬ 
tion  of  oil  at  some  point  in  a  suction 
line  in  sufficiently  large  quantities 
that  the  oil  can  return  to  the  com¬ 
pressor  in  the  form  of  a  slug  when 
the  compressor  capacity  is  increased. 
When  the  system  is  inoperative,  any 
oil  lying  in  the  suction  line,  unless 
held  at  low  pressure,  will  absorb  re¬ 
frigerant  and  further  increase  the 
liquid  quantity.  Upon  startup  of  the 
compressor,  the  high  gas  velocity 
will  sweep  the  liquid  into  the  com¬ 
pressor  suction.  A  refrigeration  com¬ 
pressor  is  designed  to  handle  re¬ 
frigerant  vajwrs  and  not  large 
quantities  of  liquids.  Liquid  pump¬ 
ing  by  reciprocating  compressors 
can  result  in  broken  valves,  pistons, 
connecting  rods  and  even  wreckage 
of  the  housing. 

The  discharge  line,  although  not 
so  critical  as  the  suction  line,  also 
requires  a  careful  analysis  in  the 
system  design.  Again,  the  choice 


air  stream — the  dry  bulb  should  read 
76  deg.  At  the  end  of  the  30  minutes 
stop  the  cooler  and  again  weigh  the 
tank  of  water.  The  difference  in  the 
weight  is  amount  of  water  evaporated 
by  the  cooler  and  should  be 

1.35  X  30  =  40.5  pounds 

Tables  could  be  prewired  or  curves 
drawn  showing  evaporation  rates 
versus  saturation  effectiveness  for 
various  combinations  of  wet  and  dry 
bulb  temperatures  thus  eliminating 
the  need  for  computations.  The  fore¬ 
going  is  based  on  atmospheric  pres¬ 
sure  at  sea  level;  29.92  Hg.  Varia¬ 
tions  due  to  higher  altitudes  would 
not  significantly  alter  computed  re¬ 
sults. 

As  an  added  thought,  the  cooler 
outlet  temp)erature,  T2,  may  be  also 
computed  by  the  heat  balance  method: 

0.24  (100  -  T2)  =  1037  (.0055) 
=  76  deg 

Where  0.24  is  the  specific  heat  of  air 
at  constant  pressure  and  1037  is  the 
heat  of  vaporization  of  water  at 
100  deg. 


must  be  made  in  favor  of  operating 
economy  (small  pressure  drop), 
trouble  free  operation,  or  a  com¬ 
promise  of  these  influences. 

The  suction  and  discharge  lines 
must  also  be  designed  with  consider¬ 
ation  given  to  the  off  cycle  when  no 
mechanical  cooling  is  required.  Long 
vapor  lines  in  a  colder  ambient 
temperature  than  the  compressor 
equipment  room,  frequently  encount- 
tered  when  evaporative  condensers 
are  mounted  outside,  will  result  in 
refrigerant  condensation  in  the  cold¬ 
er  areas.  The  liquid  formed  can  flow 
back  to  the  compressor,  causing 
dilution  of  the  crankcase  oil.  This 
crankcase  dilution  can  cause  the 
compressor  oil  pump  to  lose  its  prime 
when  placed  in  operation,  resulting 
in  poor  compressor  lubrication. 

When  evaporative  condensers  and 
receivers  are  idle  on  a  roof  in  the 
sun  and  the  compressor  is  in  a  cooler 
basement  or  similar  location,  migra¬ 
tion  of  liquid  to  the  colder  area  may 
fill  up  a  discharge  line  to  the  com¬ 
pressor  and,  should  discharge  valves 
leak,  even  fill  up  the  compressor.  It 
is  no  wonder  compressor  crack-ups 
occur  under  these  circumstances. 
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CALCULATING.  FLOW  IN  SEWERS 


Figures  1  and  2  are  used  to  calculate  the  ve¬ 
locity  and  depth  of  flow  m  closed,  circular  condu¬ 
its  that  do  not  flow  full.  The  data  are  those  recom¬ 
mended  by  Clay  Sewer  Pipe  Association,  Inc., 
Columbus,  Ohio. 

Example.  Given  520  ft  of  conduit  with  a  loss 
of  2.70  ft  in  elevation  and  an  estimated  maximum 
future  daily  flow  of  4.27  million  gallons  per  day. 
Sewer  to  be  designed  to  flow  sdxwt  half  fulL 

Solutum.  One  million  gallons  per  day  equals 
1.55  cubic  feet  per  second.  Therefore,  for  pipe 
flowing  one-half  full,  flow  is  4.27  X  1.55  =  6.6 
cfs.  Dod}ling  for  full-pipe  flow,  2  X  6.6  = 
13.2  cfs,  or  2  X  4.27  =  8.54  millicm  gal  per  day. 

Slope  is  the  length  of  conduit  divided  by  loss  in 
elevation,  or  520/2.70  =  0.0052  ft  per  ft. 

Enter  Fig.  2  at  a  slope  of  0.0052  and  dischai^ 
of  8.54  million  gallons  per  day  and  note  that  next 
lai|^t  available  pipe  is  24  inches  dia.  Using  the 
Manning  formula,  find  velocity,  V : 


y  =  (1.486/n)  /?»'•  S*'* 
y  =  (1.486/.013)  (2/4)«'»  (0.0052)*^* 
where  n  ==  0.013  is  the  recommended  friction  co- 
^cient  for  clay  pipe ;  R  =  hydraulic  radius  = 
one  fourth  pipe  diameter ;  and  S  —  slope. 

V  =  (114.3)  (0.63)  (0.0721)  =  5.2  fps. 

Full-pipe  flow  is  the  product  of  velocity  and 
pipe  area : 

Q=AV-  (3.14)  (!)•  (5.2)  =  16  cfs. 

Ratio  of  estimated  flow,  6.6  cfs  to  full-pipe 
flow,  16  cfs,  is  0.415.  Entering  Fig.  1  at  bottom. 
Ratio  of  Hydraulic  Elements  =  41%,  and  pro¬ 
ceeding  to  Discharge  curve,  read  Per  cent  of  Flow 
=  45%.  Then,  going  to  the  right  on  the  45% 
line,  intersect  Velocity  curve  at  95%  Ratio  of  Hy¬ 
draulic  Elements. 

Actual  velocity  will  be  per  cent  velocity  times 
full-pipe  velocity,  or  0.95  X  SJ2  =  4.94  fps. 
Depth  of  flow  will  be  per  cent  of  flow  times  pipe 
diameter,  or  0.45  X  24  =  10.8  inches. 
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One  Engineering  Solution  for 

Temperature  and  Humidity  Control 
When  Computers  Are  Added 

E.  L.  WATFORD 

Mechanical  Engineer,  Plant  Engineering  and  Utilities 
Medium  Transformer  Dept.,  General  Electric  Co.,  Rome,  Ga. 


When  the  addition  of  computer  equipment  to  an  office 
building  compounded  the  heat  gain  and  confounded  the 
existing  air  conditioning  system,  engineers  did  a  custom- 
designed  job  to  hold  temperature  and  humidity  within 
prescribed  limits.  Here  is  a  factual  report  of  that  job. 

^I^HE  use  of  electronic  data  processing  equipment  is 
rapidly  spreading  to  most  large  industrial  plants.  In 
the  summer  of  19.S7,  General  Electric  made  the  decision 
to  install  a  computer  in  the  Medium  Transformer  Plant 
at  Rome,  Georgia.  Although  the  main  office  building  is 
air  conditioned,  like  most  office  air  conditioning  systems 
it  was  not  adequate  to  handle  cooling  load  or  humidity 
requirements  placed  on  the  system  by  computer  equip¬ 
ment.  The  heat  liberated  by  the  electronic  units  required 
cooling  and  air  handling  beyond  the  capacity  of  the 
building  system.  Also,  the  system  would  not  maintain 
humidity  limits  required  for  the  use  of  moisture  sensitive 
plastic  tapes  in  computer  application. 

The  computer  is  housed  in  a  room  on  the  first  floor 
of  the  two-story  office  building.  The  building  is  of  the 
girderless  slab,  reinforced  concr^e  type  construction. 
Three  metal  partition  walls  separate  the  computer  room 
from  the  rest  of  the  building.  The  fourth  wall  of  the 
room  is  the  outside  wall  of  the  building.  The  ceiling 
height,  an  important  dimension,  is  eleven  feet. 

A  special  condition  was  placed  on  the  air  conditioning 
for  the  computer  room.  The  equipment  was  to  occupy 


Fig.  I.  Hood-like  ducts,  connected  directly  to  electronic 
units  at  right,  increase  capacity  of  cooling  unit. 


no  floor  space  because  a  shortage  of  floor  space  existed 
in  the  office  building. 

The  limits  for  temperature,  humidity  and  dust  content 
of  the  air  are  specified  by  the  computer  manufacturer. 
The  limits  are:  Temperature  to  be  between  60  and  80 
deg  F,  humidity  to  be  between  40  and  60%  r.h.,  and 
dust  content  per  1000  cu  ft  of  air  to  be  one  gram  maxi¬ 
mum  for  particles  of  one  micron  or  larger. 

Since  the  fresh  air  supply  has  an  effect  on  temperature 
and  humidity,  the  fresh  air  supply  was  the  first  consid¬ 
eration.  Ventilation  air  for  the  building  is  supplied  by 
a  central  unit  air  conditioner  and  distributed  by  a  duct 
system.  The  air  is  filtered  and  either  heated  in  the  winter 
or  cooled  and  dehumidified  in  the  summer.  A  dewpoint 
thermostat  which  modulates  bypass  dampers  provides 
summer  humidity  control  of  ventilation  air  supplied  by 
the  building  system.  To  take  advantage  of  the  present 
equipment  and  reduce  new  equipment  required,  fresh  air 
for  the  computer  room  was  taken  from  the  building 
ventilation  air  supply.  In  the  summer  some  cooling  is 
done  by  fresh  air  because  the  air  is  furnished  at  the 
room  dewpoint  temperature. 

Temperature  Control 

The  cooling  load  is  the  largest  load  to  be  considered. 
The  following  table  shows  the  heat  gained  by  the  room. 
No  heat  is  gained  through  ceiling  or  partition  walls  be¬ 
cause  the  adjoining  office  temperature  is  within  pre¬ 
scribed  limits. 


Source 

Heat  gain,  Btu 

Computer  units 

203,000 

Occupants 

4,000 

Windows 

6,270 

Outside  wall 

780 

Lights 

20,500 

Total 

235,000 

Three  G.  E.  Model  FCW-75,  7V^-ton,  ceiling-mounted 
packaged  unit  air  conditioners  were  chosen  to  cool  the 
room.  The  ceiling  mounted  units  satisfied  the  condition 
that  no  floor  space  be  occupied  by  the  cooling  equipment. 
Water  cooled  condenser  type  units  were  chosen  because 
the  plant  has  a  central  spray-cooled  pond  with  pumps 
and  pipe  distribution  system.  The  7i/4-ton  unit  was  the 
largest  ceiling-mounted  unit  available  and  was  chosen 
to  keep  the  number  of  units  required  to  a  minimum. 

Study  of  the  layout  showed  the  advisability  of  install¬ 
ing  ductwork  from  the  top  of  the  computer  and  power 
supply  unit  to  the  intake  of  one  cooling  unit.  Three  ad¬ 
vantages  are  gained  by  a  duct  arrangement:  First,  the 
heat  is  transferred  almost  directly  to  the  cooling  medium 
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instead  of  heating  up  the  room  atmo^here;  second,  the,^ 
capacity  of  the  cooling  unit  is  increased  due  to  an  in¬ 
creased  temperature  difference  between  air  entering 
evaporator  and  refrigerant  in  evaporator;  and  third, 
latent  heat  or  vapor  removal  capacity  is  reduced,  which 
decreases  the  load  on  humidification  equipment. 

Model  FCW-75  has  an  air  flow  of  3000  cfm. ,  The 
power  supiply  unit  for  the  computer  unit  has  an  air  flow 
of  1000  cfm,  and  the  computer  has  an  air  flow  of  2000 
cfm.  The  following  table  shows  that  one  conditioner  is 
adequate  in  cooling  capacity  to  absorb  all  the  heat  lib¬ 
erated  by  the  power  supply  and  computer;  therefore  the 
two  electronic  units  were  connected  to  one  air  conditioner 
by  hood-like  ducts,  as  shown  in  Fig.  1.  Thermostat  for 
the  conditioner  is  located  in  the  duct,  which  insures  that 
the  conditioner  will  run  when  the  computer  is  in  opora- 
tion. 


Item 

Cfm 

Btu  per  hr 

Power  unit 

'  1,000 

29,600 

Computer 

2,000 

56,100 

Total 

3,000 

85,700 

FCW.75 

3,000 

95,800 

A  remote  unit  air  conditioner,  part  of  the  building  air 
conditioning  system,  is  located  under  the  windows  of  the 
room.  The  unit  consists  of  a  coil,  fans,  and  control.  The 
coil  receives  chilled  water  in  summer  and  hot  water  in 
winter.  The  two  remaining  FCW-75  units  are  controlled 
by  thermostats  mounted  on  the  wall.  The  total  cooling 
capacity  installed  in  the  room  is  253,000  Btu  p)er  hr, 
allowing  a  safety  factor  of  18,000  Btu  pier  hr  for  installa¬ 
tion  of  future  computer  equipment. 

Heating  for  the  room  is  furnished  by  the  remote  unit. 
For  additional  heating  a  hot  water  coil  was  installed  in 
the  air  distributor  of  one  of  the  cooling  units.  The  con¬ 
trol  ccmsists  of  a  solonoid  valve  and  thermostat. 

Humidity  Control 

The  condition  that  no  floor  space  be  occupied  by  air 
conditioning  equipment  also  applied  to  humidity  control 
equipment.  The  dehumidification  load  is  small  due  to 
two  facts:  First,  the  fresh  air  supplied  to  the  room  has 
been  cooled  and  dehumidified  by  the  building  system; 
and  second,  the  air  conditioning  units  remove  a  large 
quantity  of  moisture  from  the  air  when  they  are  cooling. 
However,  expierience  had  shown  that  the  building  system 
did  not  hold  the  humidity  below  60%  r.h.,  so  some  load 
is  caused  by  ventilation  air. 

The  facilities  available  and  special  requirements  made 
the  design  of  a  humidity  control  unit  a  necessity.  The 
unit  consists  of  an  electrical  refrigeration  typie  dehumidi¬ 
fier  made  by  modifying  a  ceiling-mounted  air  cooled 
packaged  unit  air  conditioner,  and  an  electric  heated  pan 
typ)e  humidifier.  The  equipment  is  controlled  by  a 
double-acting  hair  element  humidistat  located  on  the  wall. 

Figure  2  shows  the  air  conditioner  before  modification, 
and  Fig.  3  shows  the  complete  humidifier-dehumidifier 
unit.  The  air  conditioner  used  was  a  G.  £.  Model  FCA-30. 

The  modification  consisted  of  changing  the  air  flow 
by  making  the  following  revisions:  Add  new  cabinet 
section  on  condenser  end  of  unit;  move  condenser  fan 
to  new  cabinet;  close  off  {>assage  over  condenser  coil; 
cut  opening  in  panel  dividing  evaporator  section  from 
condenser  section;  close  side  and  top  openings  for  air 
entering  evaporator;  remove  evaporator  fan;  enlarge 


Fig.  2.  (top)  Packaged  conditioner  before  modification. 
Pig.  3.  (bottom)  Unit  as  modified  for  humidity  control. 


ofoning  and  install  grill  in  front  of  unit;  and,  install 
humidifier  in  new  cabinet  section. 

TTie  oporation  on  dehumidLfication  is  as  follows:  Air 
enters  unit  and  passes  through  evaporator  coil  where  it 
is  cooled  and  dehumidified.  Air  then  passes  through 
condenser  coil  where  it  is  reheated,  and  fan  blows  air 
back  into  the  room.  Fan  is  shut  off  when  the  unit  is 
not  oporating  to  prevent  moisture  on  the  coil  from  being 
evaporated.  Air  will  leave  the  unit  at  a  higher  tempera¬ 
ture  than  it  enters  due  to  heat  absorbed  from  condensate. 
This  heat  is  not  figured  in  cooling  load  because  the 
dehumidifier  will  not  operate  when  the  cooling  load  is 
maximum.  The  FCA-30  unit  has  a  latent  capacity  of 
15,500  Btu  per  hr  which  will  condense  14.7  lb  water  per 
hr.  This  dehumidification  capacity  is  6.7  lb  per  hr  more 
than  the  8  lb  per  hr  that  was  calculated  to  be  the  load 
(ventilation  air,  5  lb  per  hr;  occupants,  3  lb  per  hr). 

The  humidifier  consists  of  a  tank  with  float-type  level 
control  and  electric  heaters.  The  moisture  is  admitted 
through  a  pipe  on  top  of  the  tank.  The  pipe  has  a  butter¬ 
fly  valve  to  prevent  moisture  from  condensing  on  fan 
motor.  When  the  humidistat  stop>s  calling  for  moisture 
the  heaters  are  shut  off,  but  a  time  delay  relay  causes  the 
fan  to  run  for  three  minutes  before  stopping.  After  the 
fan  stope,  the  butterfly  valve  closes  to  prevent  steam 
escaping  from  tank  into  fan  cabinet.  Two  4000  watt 
immersion  heaters,  installed  in  the  tank,  will  evapmrate 
23  lb  water  per  hr.  Since  the  calculated  load  is  22.1  lb 
per  hr,  sufficient  humidification  capacity  is  provided. 

Dust  control  is  not  believed  to  be  a  problem  because 
the  air  is  filtered  so  many  times  in  passing  through  the 
room.  The  ventilation  air  is  filtered  by  the  building 
system  and  is  filtered  ^lgain  each  time  it  passes  through 
an  air  conditioning  unit  or  a  computer  unit.  The  air  is 
filtered  between  30  and  50  times  in  passing  through  the 
room;  the  number  of  times  dep>ends  on  the  number  of 
units  in  op>eration.. 

The  systwn  installed  here  is  not  intended  to  be  an 
improvement  on  a  good  central  system.  It  is,  however, 
a  good  inexp)ensive  system  that  could  be  used  by  anyone 
facing  the  conditions  and  problems  that  existed  in  Rome. 
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PRODUCT  APPLICATIONS 

New,  Unusual,  or  Ingenious  Uses  of  Equipment  and  Materials 


Robot  Water  Sample  Analyst 
Aids  Treatment  Firm 

A  robot  analyst  which  can  do  almost  everything  a 
technician  does  in  making  chemical  analyses — only  faster 
— has  been  enlisted  by  Water  Service  Laboratories,  Inc., 
New  York,  N.  Y.,  in  the  fight  against  corrosion.  The  firm 
of  research  and  consulting  chemical  engineers,  specializ¬ 
ing  in  the  field  of  water  treatment,  each  week  does  some 
5000  analyses  of  water  samples  taken  from  air  condition¬ 
ing  installations,  domestic  water  systems  and  boilers.  The 
water  samples  are  analyzed  to  insure  that  the  proper  kind 
and  amount  of  water  treating  chemicals  are  being  fed 
at  each  installation. 

Previously,  samples  were  manually  analyzed,  a  process 
involving  a  series  of  individual  operations  that  had  to  be 
repeated  for  every  sample.  Sample  measurement  and 
preparation,  dilution,  and  reagent  addition  were  ac¬ 
curately  duplicated  for  each  analysis.  Many  of  the 
chemical  reactions  required  a  time  delay  to  insure  com¬ 
pletion.  Comparison  and  recording  were  done  manually. 

As  shown  in  photo,  the  new  instrument,  known  as  the 
Autoanalyzer,  is  a  photo-electric  colorimeter  equipped 
with  automatic  devices  which  provide  continuous  sam¬ 


pling,  addition  of  chemical  reagents,  separation  of  im¬ 
purities,  mixing,  measuring  of  color  and  recording  of 
results.  It  is  manufactured  by  Technicon  Controls,  Inc., 
Chauncey,  N.  Y. 

According  to  Irving  Portnoy,  laboratory  supervisor, 
the  Autoanalyzer,  once  properly  calibrated  for  each 
analytical  method,  can  carry  out  as  many  as  sixty 
analyses  per  hour.  The  technician’s  auxiliary  tasks  in 
connection  with  the  operation  of  the  instrument,  which 
include  pouring  samples,  transcribing  results  and  clean¬ 
ing  the  equipment,  require  a  limited  amount  of  time, 
leaving  him  free  to  carry  out  more  complex  analyses, 
or  analyses  which  are  done  in  such  limited  number  that 
it  would  not  be  suitable  to  adapt  them  to  the  Autoanalyzer. 


Army  Field  Facilities  Enhanced 
By  Portable  Shower  Units 

An  order  for  213  portable  8-man  field  shower  bath 
units  has  been  received  by  Orr  &  Sembower,  Inc.,  Read¬ 
ing,  Pa.,  from  the  Army’s  Quartermaster  Purchasing 
Agency,  Columbus  (Ohio)  General  Depot.  The  equip¬ 
ment  consists  of  a  self-contained  gasoline-fired  water 
heater  to  supply  approximately  2  gpm  of  warm  bath  water 
to  each  of  the  eight  showerheads.  Water  for  the  unit  is 


drawn  from  the  source  of  supply  through  a  suction  hose 
by  means  of  a  pump  which  forces  it  through  the  water 
heater.  The  heated  water  then  continues  through  the 
discharge  hoses  to  dual  shower  stands. 

Electricity  is  furnished  to  the  water  pumps  and  water 
heaters  by  an  engine  generator,  although  this  component 
is  not  a  part  of  the  Orr  &  Sembower  contract. 

The  shower  water  heater  is  a  self-contained  unit  con¬ 
sisting  of  a  gasoline-fired  burner,  specially  designed  gas- 
to-water  heat  exchanger  shell,  fuel  pump,  blower  supply¬ 
ing  combustion  air,  and  safety  and  operating  controls. 
Gasoline  fuel  will  be  taken  directly  from  5S-gal  ship¬ 
ping  drums. 


Warm  Air  Will  Thaw  Coal 
To  Facilitate  Unloading 

Five  gas-fired  Counterflo  warm  air  space  heaters  will 
be  installed  by  Dravo  Corporation,  Pittsburgh,  in  a  460- 
ft  long  car  shed  at  the  new  sintering  plant  of  U.  S.  Steel 
Corporation  at  Saxonburg,  Pa.  The  units  thaw  coal  to 
facilitate  unloading  from  rail  cars. 

Each  of  the  five  heaters  will  have  an  output  capacity 
of  1,000.000  Btu  j>er  hr.  Installed  in  an  inverted  position, 
the  heaters  will  discharge  heated  air  into  a  trench  below 
the  car  tracks  at  the  rate  of  12,500  cfm  per  heater.  When 
coal  is  thawed,  the  cars  will  be  shunted  from  the  shed  to 
another  building  for  unloading. 
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TABLE 

1— CORRECTION  FACTOR.  F. 
SPECIFIC  GRAVITY 

FOR 

TABLE  2— ABSOLUTE  PRESSURE  AT  DIFFERENT 
ALTITUDES 

Specific 
Gravity  I 

F 

Specific  ! 

Gravity  ' 

F 

Altitude 

Ft  above  Sea  Leve 

Absolute  Pressure,  Psia 

Add  to  Gage  Pressure: 

.35 

.54 

.80 

1.23 

0 

14.7 

.40 

.62 

.85 

1.31 

500 

14.4 

.45 

.69 

.90 

1.39 

1,000 

14.2 

.50 

.77 

1.00 

1.54 

1,500 

13.9 

.55 

.85 

I.IO 

1.69 

2,000 

13.7 

.60 

.92 

1.20 

1.85 

3,000 

13.2 

.65 

1.00 

1.30 

2.00 

4,000 

12.7 

.70 

1.08 

1.40 

2.15 

5,000 

12.2 

.75 

1.16 

1.50 

2.31 

6,000 

1 1.8 
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Pressure  Gas  Flow  Calculator 

J.  NACHBAR 

Mechanical  Engineer 

Albert  Kahn  Associated  Architects  &  Engineers 
Detroit,  Michigan 


TJRACTICALLY  every  industrial  plant  or  laboratory 
requires  a  gas  system  for  either  heating  or  process 
purposes.  The  Medium  Pressure  Gas  Flow  Calculator 
was  developed  to  fill  the  need  for  fast  and  accurate  sizing 
of  gas  piping  in  architectural  engineering  and  plant  engi¬ 
neering  offices. 

For  safety  reasons,  the  gas  pressure  in  industrial  plants 
is  generally  limited  to  a  maximum  of  20  psi.  The  range 
selected  for  this  calculator,  therefore,  is  1-22  psi. 

The  scales  are  developed  for  gas  of  specific  gravity  of 
.65  (air  =  1.00)  with  multiplying  factors  for  gases  of 
higher  or  lesser  specific  gravity.  The  slide  rule  is  based 
on  gas  flow  at  altitudes  of  500  ft  above  sea  level.  For 
all  practical  purposes,  however^  the  calculator  will  give 
sufficiently  accurate  readings  at  altitudes  up  to  1,500  ft 
above  sea  level,  or  higher,  depending  on  the  required 
accuracy. 

Use  of  the  calculator  in  the  range  of  pressures  above 
22  psi  and  for  altitudes  higher  than  1,500  ft  above  sea 
level  is  described  in  the  working  examples  below. 

All  scales  are  based  on  the  Weymouth  formula  for 
pipes  3  inches  in  diameter  and  larger,  and  on  the  Cox 
formula  for  pipes  under  3  inches  in  diameter. 

The  Weymouth  formula  is: 

Q  =  18.062  (To/Po)  [(P,*  — P2*) 

The  Cox  formula  is: 

Q  =  33.3  [(Pi*  — P2")  {d^)/GLf‘ 

where 

Q  =  Rate  of  flow  in  cubic  feet  per  Rour  at  temperature 
To  and  pressure  Po, 

d  =  Internal  diameter  of  pipe,  inches, 

L  =  Length  of  pipe,  miles, 

G  =  Specific  gravity  of  gas,  here  taken  as  0.65, 

To  =  Absolute  temperature,  degrees  Fahrenheit,  to 
which  Q  is  reduced,  here  taken  as  519.6, 

T  =  Absolute  temperature,  degrees  Fahrenheit,  of 
the  flowing  gas,  here  taken  as  519.6  (60  deg  above 
0  deg  F), 

Po  =  Absolute  pressure  to  which  Q  is  reduced,  here 
taken  as  14.73  psi. 

Pi  =  Initial  absolute  pressure,  here  taken  as  gage  pres¬ 
sure  plus  14.4  psi. 

Pa  =  Terminal  absolute  pressure,  here  taken  as  gage 
pressure  plus  14.4  psi. 

To  use  the  calculator,  express  flow  rate  in  cubic  feet 
per  hour,  pressure  in  pounds  per  square  inch  gage,  pipe 
diameter  in  inches,  and  length  in  feet. 

Example  I. 

Given:  Flow,  60,000  cfh  of  gas  whose  specific  gravity 
is  0.65;  initial  pressure,  6  psi;  pipe  diameter,  6  inches; 
pipe  length,  1,000  ft. 


Find:  Terminal  pressure. 

Solution:  (1)  Set  arrow  indicator  on  K  scale  opposite 
initial  pressure  of  6  psi.  (2)  Set  flow  of  60,000  cfh  op¬ 
posite  pipe  diameter  of  6  inches.  (3)  Read  the  number 
40  on  N  scale  opposite  pipe  length  of  1,000  ft.  (4)  Oppo¬ 
site  the  number  40  on  the  K  scale  will  be  found  the  ter¬ 
minal  pressure  of  5  psi. 

Example  2. 

Given:  Flow,  150,000  cfh  of  gas  whose  specific  gravity 
is  0.65;  initial  pressure,  15  psi;  terminal  pressure,  10 
psi ;  length  of  pipe,  5,000  ft. 

Find:  Required  pipe  diameter. 

Solution:  (1)  Set  arrow  indicator  on  K  scale  opposite 
initial  pressure  of  15  psi.  (2)  Read  the  number  269  on 
K  scale  opposite  terminal  pressure  of  10  psi.  (3)  Set 
length  of  5,000  ft  opposite  the  number  269  on  N  scale. 
(4)  Opposite  flow  of  150,000  cfh  will  be  found  the  re¬ 
quired  diameter  of  8  inches. 

For  gases  of  specific  gravity  different  from  0.65,  mul¬ 
tiply  length  of  pipe  by  F,  a  factor  from  Table  1.  The 
product  of  pipe  length  and  F  is  used  to  set  calculator. 

Example  3. 

Given:  Specific  gravity  of  gas,  0.90;  initial  pressure, 
11  psi;  terminal  pressure,  10  psi;  pipe  diameter,  6  inches; 
pipe  length,  1330  ft. 

Find:  Pipe  capacity. 

Solution:  (1)  Set  arrow  indicator  on  K  scale  opposite 
initial  pressure  of  11  psi.  (2)  Read  the  number  50  on  K 
scale  opposite  terminal  pressure  of  10  psi.  (3)  From 
Table  1,  for  specific  gravity  of  0.90,  read  F  =  1.39  and 
multiply  length  of  pipe,  1330  ft,  by  1.39  to  get  18.50 
equivalent  feet  of  length.  (4)  Set  equivalent  length  of 
1850  opposite  the  number  50  on  the  N  scale.  (5)  Oppo¬ 
site  pipe  diameter  of  6  inches  will  be  found  the  capacity 
of  49,000  cfh. 

For  pressures  above  the  range  of  this  calculator,  22 
psi,  and  for  altitudes  greater  than  1,500  ft  above  sea 
level,  disregard  the  K  scale,  and  operate  the  calculator 
as  follows: 

Example  4. 

Given:  Flow,  700,000  cfh;  altitude,  4,000  ft;  initial 
pressure,  100  psig  =  (100  psig  +  12.7)  psia  =  112.7 
psia  (see  Table  2) ;  terminal  pressure,  95  psig  =  (95  + 
12.7)  psia  =  107.7  psia;  length,  3000  ft. 

Find:  Required  pipe  diameter. 

Solution:  (1)  Square  the  absolute  initial  pressure 
(112.7*  =  12,701).  (2)  Square  the  absolute  terminal 
pressure  (107.7*  =  11,599).  (3)  Find  the  difference  of 
the  squares  (12,701  —  11,599  =  1102).  (4)  Use  the 
difference,  1102,  as  the  N  number,  and  set  it  opposite 
the  length  of  3,000  ft.  (5)  Opposite  the  flow  of  700,000 
cfh  will  be  found  the  required  pipe  diameter  of  10  inches. 


AIR  CONDITIONING.  HEATING  AND  VENTILATING.  SErTEMRER,  1959 


93 


In  the  June,  1959  Reference  Section,  hereinafter  referred 
to  as  Part  I ,  the  author  presented  his  time-saving  pro¬ 
cedure  for  piping  stress  analysis.  In  Part  2,  he  extends 
his  procedure  to  systems  with  bends  of  different  radii  of 
curvature  and  to  systems  with  anchor  movements.  He 
digresses  briefly  to  compare  his  procedure  with  the 
rigorous  methocl,  to  show  that,  for  all  practical  purposes, 
the  results  using  his  procedure  are  almost  tne  same. 


K.  HAO  HSIAO 

Nuclear  Division,  Holmes  &  Narver,  Inc. 
Los  Angeles,  Calif. 


Time-Saving  Procedure  for 

Piping  Stress  Analysis  —  Part  2 


PIPING  SYSTEM  WITH  BENDS  OF  DIFFERENT  RADII  OF  CURVATURE 


The  simplicity  and  efficiency  of  the  procedure  pre¬ 
sented  in  Part  1  are  seen  in  the  combined  table,  Table  9, 
which  presents  a  complete  solution  for  the  problem  in 
Grinnell  Company’s  Piping  Design  and  Engineering, 
pages  62  through  67.  For  an  analyst  exjjerienced  in  using 
this  procedure,  the  calculations  in  Table  9,  or  the  cal¬ 
culations  for  any  two-anchor,  three-dimensional  system, 
require  about  two  and  one-half  hours. 

It  is  important  to  note  that  the  example  worked  out 
in  Table  9  is  different  from  the  examples  presented  in 
Part  1  of  this  article,  in  that  the  analysis  in  Table  9  is 
of  a  piping  system  containing  bends  with  different  radii 
or  curvature,  and  that  calculations  of  centroidal  line 
inertias  for  elbows,  that  is,  for  In  values  (See  Equations 
2.S,  Part  1)  are  included.  T.ine  data,  final  numerical 
results,  and  their  comparison  with  the  results  in  Piping 
Design  and  Engineering  were  presented  in  Table  4  of 
Part  1.  The  same  line  data  are  included  in  Table  9. 
(Table  4  is  here  reproduced  for  the  reader’s  convenience.) 

Since  calculations  in  Table  9  are  based  on  Et,,  the 
modulus  of  elasticity  at  the  hot  condition,  instead  of  E,., 
the  modulus  of  elasticity  at  the  cold  condition,  as  was 
done  in  the  Grinnell  book,  the  numerical  results  are 
those  for  the  piping  system  in  the  hot  condition. 

Further,  since,  in  the  Grinnell  book,  a  =  l.l.S  L«  (the 
formula  for  transverse  virtual  length,  before  the  19.S5 
Code  was  published)  instead  of  a  =  0.5  (K  +  1)  L*, 
as  in  Part  1,  we  have  for  elbows  be  and  fg  in  Table  9: 


R  =  4.16 
La  =  ^R/2  =  6.53 
a  =  1.15  (6.53)  =  7.51 
iS  =  KLa  -  «  =  2..39  (6..53)  -  7.51  =  8.10 
and  for  elbow  de: 

a  =  1.15  (l.%)  =  2.26 
P  =  7.01  (1.96)  -  2.26  =  11.50 
Table  9  can  be  simplified  and  made  more  efficient  by 
multiplying  the  above  P  values  by  3..3.3.3,  that  is, 

P  =  3.333  (8.10)  =  27.00  (for  be  and  fg) 

P  =  3.333  (11.50)  =  38.33  (forrfe) 
and,  for  the  entire  system,  by  multiplying  the  Basic  Sum, 
row  (15),  Table  9,  by  the  same  factor: 

Basic  Sum  =  (15)  = 

[(1)  +  (3)  +  (5)  +  (14)  +  (10a)]  X  3.333 
If  these  factors  are  used,  rows  (2),  (4)  and  (6)  can 
be  eliminated  from  Table  9,  thus  saving  more  time  and 
labor  in  the  calculations.  In  this  case,  .3..3.33  X  0.149 
and  3.333  X  0.137  must  be  used  for  the  constants  in 
Equations  25  for  centroidal  line  inertias  of  elbows  and 
bends: 

Inx  ~  loy  ==  loz  =  0.497  R®  [Km  +  (K  +  1)  n] 

0.497  R*  [KN  4-  n]  (2.5a-l) 

loxy  =  loxz  =  loyz  =  0.457  KR®  ±1  signs.  (25b-l) 

Also,  Ii,  I2,  and  I3  in  Equations  7g,  7h,  and  7i  of  Part 
1  should  be  divided  by  3.6  instead  of  by  12. 
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DISCUSSION  OF  ACCURACY 


While  Table  4  indicates  nearly  complete  identity 
between  the  numerical  results  of  the  present  procedure 
and  Grinnell’s  procedure  (Spielvogel’s  Method),  Table 
5-C  of  Example  S,  Part  1,  indicated  that  the  numerical 
results  of  the  present  method  were  almost  identical  with 
the  electronically  computed  results  by  the  rigorous 
Kellogg  Method.  Table  2  of  Example  2  showed  that  the 
deviations  of  the  present  results  from  that  of  the  elec¬ 
tronically  computed  Kellogg’s  results  range  from  —2% 
to  +7%.  Applying  this  procedure  to  a  three-dimensional 
system,  computed  electronically  by  Edwin  A.  Wert  with 
Kellogg’s  Method,  yields  the  following  ratios  of  the  final 
numerical  results  to  Mr.  Wert’s  results:  1.07,  0.95,  1.0, 
1.0,  0.98,  1.0,  1.04,  0.97,  1.0,  1.01,  1.01. 

Greater  deviations  would  occur  in  piping  systems  with 
special  characteristics,  ie.,  compact  three-dimensional 
systems  containing  flexible  (large-diameter  and  thin- 
wall)  elbows  and  short  tangents,  the  elbows  thus  con¬ 
stituting  a  significant  portion  of  the  system.  Application 
of  this  procedure  to  a  large  number  of  published  numeri¬ 
cal  examples  indicates  that  the  maximum  deviation  of 
final  results  of  this  procedure  from  the  published  elec- 


tronicallv  computed  results  of  the  rigorous  Kellogg 
Method  is  approximately  10%.  It  should  be  remembered 
that  piping  flexibility  calculations,  however  precisely 
made  from  a  mathematical  standpoint,  will  always  remain 
approximate  due  to  the  many  assumptions  involved. 

The  above  discussion  concerns  only  three-dimensional 
systems.  When  applied  to  single-plane  systems,  the  pres¬ 
ent  procedure  yields  final  results  almost  identical  with 
those  of  the  rigorous  Kellogg  Method.  As  an  example, 
analyzing  the  single-plane  system  on  page  124  of  Design 
of  Piping  Systems  (by  M.  W.  Kellogg  Company)  yields 
two  ratios  of  1.01  and  nine  ratios  of  l.(X). 

The  smallest  force,  Z  (183  lb)  in  Table  5-C  of  Example 
5,  Part  1,  is  insignificant,  so  its  difference  from  the  elec¬ 
tronically  computed  result  is  not  important.  The  torque 
in  Table  2  of  Example  2  (T  =  M**  =  948  ft  lb),  being 
much  smaller  than  moments  in  magnitude,  does  not  affect 
the  accuracies  of  the  resultant  moment  and  controlling 
stress  range.  Hence,  its  ratio  is  not  shown.  In  general, 
the  accuracies  of  the  smallest  force  and  torque  do  not 
affect  the  resulting  design  of  the  piping  system,  so  they 
are  of  no  great  importance. 


PIPING  SYSTEMS  WITH  ANCHOR  MOVEMENTS 


In  Part  1,  the  procedure  for  analysis  was  applied  to 
piping  systems  without  anchor  movements.  Since  anchor 
movements,  due  to  expansion  or  movement  of  vessels, 
often  exceeds  the  piping  expansion  several  times,  the 
forces,  moments  and  stresses  due  to  anchor  movements 
may  In?  many  times  those  due  to  piping  expansion. 

Example  VII 

The  piping  system  illustrated  in  Table  lOA  is  a  sym¬ 
metrical  single  plane  system,  anchored  at  a  and  guided 
at  g.  In  analysis,  the  system  is  considered  to  be  also 
anchored  at  g,  which  point  moves  toward  a  due  to  the 
expansion  of  150  ft  of  piping  between  g  and  h. 

Since  the  straight  branch  gh  of  the  system  does  not 
contribute  any  flexibility,  the  flexibility  of  the  system  is 
symmetrical  about  the  center  line  between  a  and  g, 
placing  the  centroid  of  the  system  on  the  center  line. 
Thus,  it  is  necessary  only  to 

(1)  Locate  the  origin  of  the  centroidal  axes  on  the 


TABLE  4*— COMPARISON  OF  RESULTS 

Author’s 

Grinnell  ! 

1  Procedure 

Procedure 

Ratio 

X 

804 

81  1 

0.99 

Forces 

Y 

51 1 

514 

0.99 

Z 

866 

874 

0.99 

Moment 

14,549 

14,700 

0.99 

At  a 

Torque 

3,776 

3,820 

0.99 

Moment 

12,055 

12,160 

0.99 

At  h 

Torque 

6,1 14 

6,170 

0.99 

At  e 

Sb 

9,372 

9,460 

0.99 

♦This 

table  appeared 

originally  in  Part  1  of  this  article. 

Original 

table  number  retained. 

Y-axis,  i.e.i  find  y; 

(2)  Substitute  L  =  Lv  =  0  in 

X  -  Y  (WL)  =  (A.  E.  1/1728  L)  (27) 
— X  -f  Y  (I,/L,)  =  (Ay  Ec  1/1728  L,)  (28) 


TABLE  lOA— DATA  FOR  EXAMPLE  VII 

IT 


0eSl«MATIOM 


Ly 


>- 

X 

lu 

llzl 


^  c 


L=  I 


SUM 


MO  or  ^LtS 
2 


KL.X(2) 


JO.  3 


-  //. 


I/./4 


/24 


24S 


J760 


c  d 


926/ 


2/ 


a  b 


/4 


-/6/ 


/ss-/ 


<*•  r 


6.5 


74.7 


660 


■//.5 


//.S 


(3)1  SUM  \lt^5/ 


4/.S 


-  86.3 


27/0 


(4) 

Z-(2K3) 

(5) 

(4)+2:l 

(6) 

(5)x2: 

(7) 

(4)  -  (6) 

(a 

(7)*it)\ 

LINE 
DATA 
8:Sch20 
A/OeOrB 
US77 
S‘/3.39 
1-6Q0’F 
e‘<596 
^c'27.900V 
25.7(10^) 
9.6577/2-15.16 
\\-02502)/4.m^^7l 
\-2.92  c-as 
IZj  c-ANCHOR 


7/.  7 


-  66.3 


6470 


y»-/.  204 
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Thus,  the  equations  of  forces  (27)  and  (28)  are  re¬ 
duced  to  one  equation,  i.e.,  X  =  ArEcI/17281x.  This 
equation  indicates  the  existence  of  only  one  force. 

(3)  Ccoisider  point  /  as  fixed  with  respect  to  rotation 
and  translation  in  the  X*direction  (Free  movement  of  / 
in  the  Y-direction  is  accounted  for  by  using  Ay  =  Y  = 
0.)  and,  analyze  only  portion  af  to  simplify  the  solution; 

(4)  Use  half  of  the  total  expansion  of ‘the  system  in 
the  analysis,  i.e.,  one  half  of  the  length  of  the  system 
(IQ-S  ft)  in  hundreds  of  feet  times  the  expansion  coeffi¬ 
cient,  e  =  4.598  inches  per  100  ft,  or  Ax  =  (1/2) 
(1.95)  (4.598)  =  4.483  inches. 

From  Table  lOA,  we  have 

AxEcI  4.483(27.9)  10«(57.7) 

X  =  -  = - =  585  lb. 

1728 1,  1728(7138) 

At  elbow  e. 

Me  =  585(12.7)  =  7430ft-lb 
2.92(7430)12 

Se  =  Sh  - - —  =  19443  psi  <  22500  psi  (s*) 

13.39 

At  anchor  a  or  guide  g, 

Ma  =  Mg  =  585(10.3)  =  6026  ft-lb 

6026(12) 

Se  =  Sh  = - =  5400  psi 

13.39 

Applying  the  stress  intensification  factor,  1.3,  for  average 
anchor  condition,  the  increased  stress  range  is 

se  =  1.3(5400)  =  7020  psi 

For  50%  cold  spring  (c  =  0.5),  the  hot  and  cold  forces 
for  the  system  are,  from  Equations  18, 

Xh  =  (2/3)  (25.7/27.9)  (585)  =  0.614(585)  =  359  lb 
=  0.5(585)  =  293  lb 

The  hot  and  cold  moments  at  e  are 

Mb  =  359(12.7)  =  4562  ft-lb 
Me  =  293(12.7)  =  3715  ft-lb 
and  those  at  a  and  g  are  obtained  similarly,  or  as  follows: 
Mb  =  0.614(6026)  =  3700  ft-lb 
Me  =  0.5(6026)  =  3013  ft-lb 
If  the  cold  spring  is  removed  from  the  system, 

Xb  =  (25.7/27.9)  (585)  =  0.921(585)  =  5391b 
Xe  =  [1  -  (15,000/19443)  (27.9/25.7)1585  = 

0.1625(585)  =  95  lb 

where  Sb  =  15,000  psi  is  taken  from  the  Code. 

The  hot  and  cold  moments  at  e  are 

Mb  =  0.921(7430)  =  6830  ft-lb 
Me  =  0.1625(7430)  =  1207  ft-lb 

and  those  at  a  and  g  are 

Mb  =  0.921(6026)  =  5550  ft-lb 
Me  =  0.1625(6026)  =  980  ft-lb 

Thus,  it  is  seen  that  by  eliminating  cold  spring,  the  hot 
force  and  moments  increase  by  50%,  while  the  cold 
values  decrease  considerably.  The  cold  spring,  however, 
does  not  affect  the  stress  range  values. 

TTie  above  results  indicate  that  with  the  cold  spring, 
in  hot  condition  the  piping  system  exerts  a  force  of  359 


lb  on  the  anchor,  a  moment  of  3700  ft-lb  on  the  guide 
or  anchor  and  a  maximum  moment  of  4562  ft-lb  in  the 
system.  In  the  cold  condition,  the  system  exerts  a  force 
of  293  lb  on  the  anchor,  a  moment  of  3013  ft-lb  on  the 
guide  or  anchor,  and  a  maximum  moment  of  3720  ft4b 
in  the  system.  Thus,  in  achieving  50%  cold  spring,  i.e., 
cutting  the  system  <ih  short  by  4.5  inches  in  the  cold  con¬ 
dition,  the  ends  of  the  pipe  at  the  joint  must  be  brought 
together  during  installation  with  a  force  of  293  lb  and 
a  moment  not  more  than  3720  ft-lb.  The  controlling 
stress  range  of  19,443  psi  is  below  the  allowable  stress 
range  (22,500  psi  lor  pjower  piping  and  28,900  psi  for 
refinery  piping).  Hence,  the  system  is  not  overstressed. 

The  same  system  has  also  been  analyzed  by  the  Kellogg 
Method  on  the  IBM  650  digital  computer  at  the  Service 
Bureau  Corporation,  Los  Angeles,  which  has  set  up  an. 
efficient  pipe  stress  program  for  engineering  companies 
in  that  area.  The  comparison  of  the  above  results  with 
the  computer  results  is  given  in  Table  lOB,  which  indi¬ 
cates  that  the  two  sets  of  results  are  identical. 


TABLE  lOB- 

■  COMPARISON  OF  RESULTS 

Author's 

Kellogg 

Method 

Procedure 

(by  Computer) 

Hot  X 

359 

359 

Forces 

Y 

0 

0 

Cold  X 

293 

292 

c  =  0.5 

Y 

0 

0 

Hot  M.,  M* 

3,700 

3  702 

Moments 

M. 

4,562 

.4,565 

Cold  M.,  M, 

3,013 

3,014 

M. 

3,715 

3,718 

Moment  Range 

M. 

7,430 

7,435 

Stress  Ranges 

at  a  &  g 

5.400 

5,404 

at  e 

19,443 

19,466 

Hot  X 

539 

539 

Forces 

Y 

0 

0 

Cold  X 

95 

95 

c  =  0 

Y 

0 

0 

Hot  M,.  Mj 

5.550 

5,553 

Moments 

M. 

6,830 

6,848 

Cold  M.,  M( 

980 

985 

M. 

1,207 

1,208 

Notes  on  Part  I 

Referring  to  page  83  of  the  June  issue,  one  should 
understand  that  the  subscript,  i  is  defined  only  over  the 
summations  for  I.'  and  Ly,  and  are  meant  (though  not 
repeated)  for  the  terms  below  them. 

Please  ignore  the  minus  sign  that  appears,  in  error,  in 
front  of  D  in  the  equation  for  Z,  found  at  the  bottom  of 
Tables  1-A  and  5-A  on  pages  84  and  91. 

Notes  that  the  phrase  “The  above  elbow”  that  appears 
below  Equation  10  on  page  86  refers  to  the  elbow  in  Fig,  6, 
and  that  Sh  =  9372  psi,  found  on  page  90,  is  at  e. 

Elbow  hk  in  Fig.  3,  page  88,  is  in  XZ  plane,  and  should 
turn  toward  the  negative  direction  of  X-axis. 

In  Table  5-A,  page  91,  in  the  box  headed  “LINE  DATA,” 
the  value,  i  =  1.85  is  for  /.  The  value  of  i  for  a  is  1.30. 
Also,  in  Fig.  6,  page  93,  are  the  three  views  of  an  elbow 
parallel  to  the  XY  plane. 

The  column  headings  of  Table  6,  page  94,  may  be  mis¬ 
read.  The  x,  y,  and  z  symbols  are  not  subscripts.  At  the 
top,  right  of  Table  7,  page  95,  read  “Table  3-A”  instead 
of  “Table  1,”  and  on  page  96,  the  reference  is  to  Fig.  3, 
not  Fig.  4. 
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Parts  of  a  Septic  Tank  System 


¥  AST  month’s  article  on  septic  tank  systems  covered 
■^the  general  arrangement  of  the  different  systems  that 
could  be  used  based  on  the  particular  location  and  grade 
in  which  each  system  is  installed.  This  article  will  cover 
in  more  detail,  the  component  parts  of  the  systems 
described. 

Septic  Tanks 

The  prime  function  of  a  septic  tank  is  to  condition 
the  raw  sewage  so  that  it  may  be  readily  percolated  into 
the  ground.  Thus,  the  septic  tank  affords  assurance  that 
effluent  from  the  tank  can  meet  the  absorption  ability  of 
the  soil.  It  provides  these  three  features: 

1.  Removal  of  solids. 

2.  Biological  treatment. 

3.  Sludge  and  scum  storage. 

Removal  of  Solids.  The  suspended  solids  in  the  raw 
sewage  settle  to  the  bottom  of  the  septic  tank,  thereby 
allowing  the  clarified  effluent  to  be  discharged  for 
disposal. 

Biological  Treatment.  Solids  and  liquid  in  raw  sewage 
are  subjected  to  decomposition  by  bacterial  and  natural 
processes.  Bacteria  of  the  anerobic  variety  thrive  in  the 
absence  of  free  oxygen.  The  treated  sewage  causes  less 
clogging  in  the  means  of  disposal  than  untreated  sewage. 

Sludge  and  Scum  Storage.  Sludge  is  the  accumulation 
of  solids  at  the  bottom  of  the  septic  tank  while  scum  is 
a  partially  submerged  mat  of  floating  solids.  Both  types 
of  solids  are  digested  by  bacterial  action  but  nevertheless 
the  septic  tank  must  be  of  sufficient  capacity  and  equipped 
with  baffles  that  will  retain  material  which  is  not  fully 
digested,  during  the  interval  between  periodic  cleanings. 

There  are  a  wide  variety  of  septic  tanks  that  may  be 
used  for  the  digestion  of  raw  sewage  and  for  retention 
of  the  liquid  until  the  final  discharge  of  the  waste  water 
to  the  particular  means  of  disposal.  These  tanks  vary 
from  precast  concrete  tanks  to  large  elaborate  structures, 
designed  and  constructed  to  handle  the  specific  sewage 
load.  Furthermore,  the  concrete  structures  are  built  in 
many  different  shapes  and  forms  in  accordance  with 
site  conditions  or  express  design  favored  by  the  engineer. 

Fabricated  steel  tanks  of  varying  sizes  and  shapes  are 
available  for  septic  tank  application.  Comprehensive  data 
regarding  these  tanks  may  be  requested  from  the 
respective  equipment  manufacturer. 

Several  of  the  different  types  of  concrete  structures  are 
illustrated  in  Fig.  1. 

Detail  A  shows  a  small  -capacity  septic  tank,  con* 
structed  of  concrete.  This  sized  unit  can  be  obtained  in 


pre-cast  form.  Briefly,  it  consists  of  an  inlet  and  outlet 
tee  connection  and  an  access  cover.  A  marker  at  grade 
levd  indicates  the  exact  location  of  the  cover. 

Detail  B,  a  larger  capacity  unit,  shows  primary  and 
secondary  settling  tanks  constructed  of  reinforced  con¬ 
crete.  Again,  inlet  and  outlet  tee  connections  are  used. 
A  cover  is  provided  over  each  chamber  for  inspection 
and  cleaning  purposes.  Markers  are  set  in  the  grade  to 
indicate  the  exact  location  of  covers. 

Detail  C  illustrates  a  still  larger  capacity  s^>tic  tank, 
including  primary  and  secondary  settling  chambers.  The 
in^allation  features  an  inlet  connection,  baffling  arrange¬ 
ment  and  a  dosing  chamber  with  a  siphon  device.  Two 
access  covers  at  grade  are  also  included.  The  settling 
chambers  are  sloped  to  allow  the  sludge  to  accumulate 
at  the  low  point  in  the  tank.  This  facilitates  the  cleaning 
operation.  The  sloping  bottom  is  also  desirable  when 
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PLAN  OF  SEPTIC  AND  DOSING  TANKS 
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SECTION  THROUGH  SEPTIC  AND  DOSING  TANKS 

Fig.  2.  Details  of  a  combination  septic  and  dosing  tank. 


a  pumping  arrangement  is  utilized  with  suction  lines 
connected  under  the  septic  tank  at  the  low  point. 

Concrete  septic  tank  structures  should  be  carefully 
designed  and  built  to  carry  the  slab  across  the  top  of  the 
tank  and,  in  addition,  sustain  a  prescribed  surface  load* 
ing  to  which  the  structure  may  be  subjected.  With 
proper  care  and  maintenance,  a  septic  tank  will  provide 
many  years  of  dependable  service. 

Typical  Septic  Tank 

Figure  2  shows  the  typical  septic  tank  that  has  been 
used  for  example  throughout  this  article.  This  tank  is 
a  reinforced  concrete  structure,  although  the  reinforcing 
has  not  been  detailed.  The  structure  consists  of  a  primary 
and  secondary  settling  tank.  An  outlet  tee  is  used  to 
baffle  the  flow  of  raw  sewage  into  the  tank.  A  baffle  in 
the  secondary  compartment  controls  turbulence  and 
retains  the  scum  in  the  tank. 

As  the  effluent  passes  into  the  dosing  tank,  a  pre¬ 
scribed  depth  of  water  activates  the  siphon  device  and 
the  quantity  of  waste  water  is  discharged  to  the  means 
of  disposal.  A  vent  connection  is  installed  at  the  outlet 
to  provide  the  atmospheric  pressure  needed  to  assure 
free  flow  of  the  waste  water  to  the  leaching  means.  Covers 
that  extend  up  to  the  grade  are  provided  to  offer  access 
to  each  of  the  compartments. 

Although  this  particular  design  of  septic  tank  was 
shown  for  example,  many  other  designs  and  shapes  of 
septic  tanks  may  be  used  with  equal  success.  Moreover, 
septic  tanks  constructed  of  other  materials  can  also  be 
used.  It  is  important  to  point  out  however,  that  the  design 
and  construction  of  the  septic  tank  system  must  conform 
to  the  requirements  of  the  local  plumbing  or  health 
authorities,  whichever  has  jurisdiction. 

Distribution  Boxes 

A  distribution  box  is  a  concrete  structure  that  is 
erected  between  the  septic  tank  and  the  leaching  area. 
Its  prime  function  is  to  ensure  an  even  distribution  of 


the  effluent  to  the  oyerall  leaching  area.  This  provides 
for  better  handling  of  the  effluent.  ,  , 

There  are  a  number  of  different  types  of  distribution 
boxes  that  may  be  utilized  to  satisfy  a  specific  arrange¬ 
ment  of  drainage  piping  or  seepage  pits.  Figure  3  illus¬ 
trates  some  of  the  different  shapes  and  sizes. 

The  distribution  box  is  constructed  to  meet  the  needs 
of  the  specialized  arrangements  of  piping  which  are  con¬ 
nected  to  it.  It  is  the  proposed  piping  arrangements 
which  account  for  the  different  shape  of  the  distribution 
boxes. 

Typical  Distribution  Box 

Figure  4  shows  the  type  of  distribution  box  that  has 
been  used  for  example  in,  this  article.  The  small  scale 
plan  shows  the  general  application  of  the  distribution 
box  with  a  septic  tank  and  leaching  area. 

Referring  to  the  plan  of  the  distribution  box,  note 
that  a  baffle  is  used  to  divert  the  effluent  to  either  one 
section  of  the  piping  in  the  leaching  area  or  the  other. 
This  practice  is  important  because  it  allows  one  section 
of  the  drainage  piping  to  be  used  while  the  other  section 
is  draining  dry.  The  baffle  is  constructed  of  either  vto'Od 
or  steel,  with  a  handle  on  top,  if  desired,  for^feasy 
removal.  The  frequency  in  diverting  the  flow”bf  ‘efflhent 
is  determined  by  the  maintenance  personnel  and  is  usually 
gained  after  the  system  is  in  operation  for  a  period  of 
time  and  its  needs  have  become  evident. 

The  section  taken  through  the  distribution  box  shows 
how  the  piping  connections  are  placed.  The  line  from 
the  dosing  tank  is  set  at  a  higher  elevation  than  the 
discharge  lines  to  the  leaching  area. 

The  distribution  box  is  equi{q>ed  with  a  cover  at  grade 
for  easy  access.  The  structure  itself  is  of  concrete  and 


From  septic  tank  From  septic  tank 


Fig.  3.  Plan  views  of  several  of  the  many  different  types 
of  distribution  boxes. 
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when  surface  loads  are  prevalent,  is  constructed  of 
reinforced  concrete. 

When  a  serial  distribution  type  of  system  is  used,  a 
distribution  box  is  not  required.  When  it  is  used,  how¬ 
ever,  the  distribution  box  is  subject  to  the  regulations  of 
the  local  plumbing  and  health  authorities. 

Drainage  Piping 

To  dispose  of  the  eflSuent  into  the  ground,  a  system 
of  piping  or  other  means  must  be  provided  to  uniformly 
distribute  the  waste  water  into  the  leaching  area.  When 
piping  systwns  are  employed,  several  types  of  piping 
materials  may  be  used.  Figure  5  shows  several  types 
of  one  material. 

One  popular  type  of  piping  is  known  as  farm  tile.  This 
consists  of  short  lengths  of  clay  pipe  that  are  laid  end 
to  end  in  the  drainage  trenches. 

Another  type  of  piping  is  the  semi-perforated  clay 
piping.  TTiis  piping  is  available  in  2  to  3  ft  lengths  and 
is  placed  together  with  the  joints  left  open. 

Still  another  type  is  the  fully  perforated  clay  pipe  of 
Ike  same  length.  Joints  of  this  piping  are  also  left  open 
to  facilitate  rapid  drainage. 

ikkhough  this  piping  has  been  shown  only  for  the  pur¬ 
pose  of  example,  it  is  up  to  the  engineer  designing  the 
sewage  disposal  system  to  select  the  type  of  piping  and 
material  he  favors  for  the  installation.  Clay  piping  is 
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Fig.  4.  Details  of  a  distribution  box. 
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Fig.  5.  Details  of  drainage  piping  and  the  typical  manner 
of  installation. 


available  in  several  different  strengths. 

The  drainage  piping  is  placed  in  shallow  trenches  as 
illustrated  in  Fig.  5.  The  trenches  must  be  a  prescribed 
distance  apart,  dependent  upon  either  the  drainage  ca¬ 
pacity  of  the  soil,  the  requirements  of  the  local  plumbing 
or  health  authorities,  or  the  engineers’  favored  design. 

The  trenches  are  carefully  excavated,  a  firm  bed  of 
crushed  stone  applied  and  the  piping  adequately  installed. 
The  crushed  stone  is  added  under,  over  and  around  the 
piping  to  assure  unrestricted  drainage.  A  layer  of  tar 
paper  is  often  applied  to  the  top  of  the  crushed  stone 
to  prevent  the  backfill  from  clogging  the  drainage  ca¬ 
pacity  of  the  crushed  stone.  The  backfill  is  gently  added 
to  slightly  higher  than  grade  level  to  complete  the  in¬ 
stallation.  When  this  work  is  carefully  handled,  the 
leaching  area  can  be  depended  upon  for  adequate 
drainage  capacity. 

The  total  lineal  feet  of  drainage  piping  depends  upon 
the  absorption  capacity  of  the  soil.  If  the  soil  has 
good  drainage  qualities,  the  total  lineal  feet  of  drainage 
piping  required  will  be  less  than  that  needed  for  soil 
of  poor  drainage  capacity.  The  local  plumbing  or  health 
authorities  will  always  request  test  data  on  the  percola¬ 
tion  rate  of  the  soil  in  which  the  leaching  area  is  to  be 
located. 

Seepage  Pits 

Another  method  for  disposing  of  the  effluent  is  by 
means  of  seepage  pits.  These  pits  may  be  constructed  of 
brick,  concrete  blocks,  poured  concrete  or  other  favored 
construction.  A  typical  seepage  pit  is  detailed  in  Fig.  6. 
In  this  instance,  a  pre-cast  seepage  pit  is  illustrated. 
This  pre-cast  unit  is  available  in  certain  desired  heights 
and  diameters.  The  sections  fit  together  as  shown  and 
are  then  secured  with  clamps.  This  structure  is  a  very 
durable  type  and  is  reinforced  with  steel  mesh  to  provide 
extra  strength.  Seepage  holes  are  formed  when  the  struc¬ 
ture  is  poured. 
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To  install  the  sewage  pit,  a  hole  is  dug,  crushed  stone 
applied  to  the  bottom  of  the  hole  and  then  a  concrete 
base  poured  to  support  the  seepage  structure  or  drywell, 
as  it  is  commonly  called.  Next  the  sections  are  lowered 
into  the  hole  and  clamped  together.  A  pre-cast  cone  is 
placed  on  top  of  the  section.  Removal  of  a  cover  on 
top  provides  access  to  the  interior,  and  a  marker  at 


grade  indicates  the  location  of  this  cover. 

Crushed  stone  is  added  around  the  exterior  of  the 
seepage  pit.  This  crushed  stone  is  important  because  it 
increases  the  drainage  capacity  of  the  pit.  Backfill  is 
then  carefully  applied  up  to  grade  and  the  seepage  pit 
is  ready  for  operation. 

It  is  timely  to  mention  that  seepage  pits  are  usually 
considered  a  less-desirable  method  of  eflBuent  disposal 
than  the  leaching  area  or  absorption  field.  Seepage  pits 
should  never  be  used  where  there  is  a  likelihood  of  the 
liquid  contaminating  underground  waters  and  it  should 
not  be  used  when  adequate  subsurface  disposal  fields  can 
be  provided.  When  seepage  pits  are  employed,  the  pit 
excavation  should  terminate  at  least  4  ft  above  the  ground 
water  table.  The  local  plumbing  and  health  authorities 
should  always  be  consulted  for  their  regulations  govern¬ 
ing  the  design  and  construction  of  seepage  pits  as  vrell 
as  for  the  limits  of  application. 

Summary 

Other  procedures  concerning  sewage  treatment  and 
disposal  must  be  provided  when  demanded  by  the  local 
plumbing  and  health  authorities.  These  include  filtering 
equipment,  chlorine  application  and  other  specialized 
handling.  However,  in  order  to  limit  the  scope  of  this 
article,  these  practices  were  omitted  and  will  be  covered 
in  future  articles.  When  a  sewage  disposal  system  is 
contemplated,  the  septic  tank  should  be  of  sufficient  size 
to  handle  the  building  load.  The  means  of  di^osal 
whether  it  be  drainage  piping  or  seepage  pits  should  be 
carefully  designed  and  the  ground  in  which  the  system 
is  installed  should  be  of  good  drainage  capacity.  Every 
precaution  must  be  taken  with  the  disposal  system  to 
safeguard  underground  water  supplies. 


Environmental  Control  for  Cancer  Research 


A  complicated  system  of  air  conditioning  and  ventila¬ 
tion  is  working  day  and  night  to  keep  200,000  mice  and 
rats  comfortable.  The  animals  are  tenants  of  the  Sloan- 
Kettering  Institute’s  newly  opened  Walker  Laboratory,  in 
Rye,  N.  Y.,  and  they  play  a  major  role  in  the  Institute’s 
continuing  campaign  to  find  a  cure  for  cancer. 

Designed  and  constructed  by  Wigton-Abbott  Corp.,  of 
Plainfield,  N.  J.,  the  laboratory  building  has  three  floor? 
and  about  95,000  square  feet  of  area,  but  its  air  condi¬ 
tioning  capacity  is  approximately  530  tons,  usually  high 
for  a  building  of  this  size. 

The  reasons  for  this  heavy  load  stem  from  the  critical 
nature  of  the  experimental  work  conducted  in  the  build¬ 
ing.  The  animal  rooms  are  located  at  the  core  of  the 
building,  and  close  control  of  the  tonperature  and  hu- 
miditv  in  these  rooms  is  essential  to  the  welfare  of  the 
animals.  Also,  to  control  odors,  the  animal  rooms  are 
supplied  with  air  drawn  from  outside  and  electrostactic- 
ally  filtered. 

The  humans  haven’t  been  forgotten  either.  The  140 
individual  laboratory  modules  located  around  the  perim¬ 
eter  of  the  building  are  also  kept  comfortably  cool.  But 
since  the  animals  live  in  the  laboratory  building,  their 


comfort  is  an  around-the-clock  concern.  An  operating 
engineer  mans  a  supervisory  control  center  in  the  base¬ 
ment  of  the  building.  Located  here  is  an  electronic  panel, 
made  by  Minneapolis  Honeywell,  that  permits  constant 
control  and  supervision  of  the  humidity  and  temperature 
in  the  rooms. 

An  additional  precaution  was  taken  with  the  installa¬ 
tion  of  two  refrigerator  compressors  to  insure  continuous 
air  conditioning  at  all  times.  Should  one  compressor  fail, 
the  animal  room  systems  can  be  kept  operating  by  switch¬ 
ing  to  the  other. 

The  two  compressors  are  made  by  Carrier  and  are  lo¬ 
cated  in  the  boiler  room.  The  chilled  water  from  these 
units  is  circulated  to  the  cooling  coils  of  the  air  handling 
equipment  by  two  20-hp  Worthington  pumps.  Also  lo¬ 
cated  in  the  boiler  room  are  two  250-hp  low  pressure 
Clever-Brooks  boilers,  which  provide  steam  to  the  heat¬ 
ing  coils  of  the  air  handling  equipment. 

The  laboratory  features  quite  a  few  technical  innova¬ 
tions  developed  by  Wigton-Abbott  specifically  for  its 
operation.  Among  these  are  a  pneumatic  system  for  the 
collection  and  disposal  of  animal  waste,  which  eliminates 
practically  ail  manual  cleaning  in  the  animal  rooms. 
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NEWS  OF  EQUIPMENT  AND  MATERIALS 


Us*  th*  convenient  prepaid  postcard  appearing  on  the 
last  page  for  securing  additional  information  about  new 
equipment  and  materials  described  in  this  department. 

Air-Cool«d  Condensers 

A  line  of  vertical  flow  air-cooled  condensers  is  intro¬ 
duced  by  Halstead  &  Mitchell,  Zelienople,  Pa. 

Ranging  in  size  from  three  to  one-hundred  tons,  these 
ACV  units  offer  a  host  of  advantages,  the  company  re¬ 


ports.  Horizontal  mounting  of  the  fan  and  coils  means 
these  air-cooled  condensers  present  a  lower  silhouette. 
For  installation  on  commercial  buildings,  this  can  be  an 
important  architectural  advantage.  Because  these  units 
are  horizontal  in  main  proportions,  roof  loading  is  cut 
down.  Upward  draft  results  in  noise  being  directed 
away  from  nearby  structures. 

Another  advantage  lies  in  performance  which  is  not 
affected  by  wind  conditions.  This  provides  an  extra  de¬ 
gree  of  stability  for  the  entire  air  conditioning  or  re¬ 
frigeration  system  serviced.  The  condensers  are  mounted 
on  legs  to  cut  down  hot  roof  air  which  might  be  drawn 
in  were  physical  clearance  not  provided. 

More  information?  Circle  Item  I,  postcard,  last  page. 


Low-Cost  Ventilating  Skylight 

A  low-cost  power  ventilating  skylight  which  provides 
both  ventilation  and  natural  lighting,  yet  costs  as  little  as 
an  ordinary  ventilator,  is  introduced  by  Consolite  Sky¬ 
lights  Div.,  Consolidated  General  Products,  Inc.,  Houston, 
Texas. 

Called  the  Consolite  power  ventilating  skylight,  the  low- 


silhouette  unit  is  a  rugged  fiber  glass  skylight  with  built- 
in  squirrel  cage  blower.  Low  initial  cost  and  economical 
operation  make  the  unit  adaptable  to  all  buildings. 


Skylight  is  sturdy  but  light  in  weight,  and  is  available 
in  company’s  self-flashing  and  curb-mounted  designs. 
Since  the  blower  is  factory  attached,  the  entire  ventilator 
skylight  unit  allows  fast,  one-piece  installation  with  no 
duct-work  required.  Unit  is  leakproof,  shatterproof,  and 
offered  in  a  choice  of  five  colors.  An  accessory  plastic 
grid  is  available  with  extruded  aluminum  frame  for  fin¬ 
ishing  off  the  ceiling  opening. 

More  information?  Circle  Item  2,  postcard,  last  page. 


Sound  Insulating  Louver  Doors 

A  soundproof  louver  door  has  been  designed  and 
made  available  by  Acoustical  Div.,  Elof  Hansson,  Inc., 
New  York,  N.  Y. 

According  to  the 
manufacturer,  the 
door  combines  all  the 
good  qualities  of  a 
first-class,  soundproof, 
hollow  metal  door, 
plus  a  sound-trapped 
air  transfer  duct. 

In  private  offices, 
conference  rooms, 
telephone  booths, 
hospital  rooms,  and 
in  innumerable  other 
places  where  supply 
or  return  air  has  to 
pass  freely,  this  door 
permits  air  passage  without  sacrificing  the  privacy  of 
speech,  the  company  points  out. 

Door  is  furnished  complete  with  door  frame,  pneumatic 
and  aluminum  adjustable  gasketing,  and  adjustable 
threshold  sealing  mechanism.  The  certified  sound  trans¬ 
mission  loss  is  32  decibels,  said  to  be  satisfactory  for  in¬ 
stallation  in  a  4-inch  masonry  block  wall. 

More  information?  Circle  Item  3,  postcard,  last  page. 


To  Market  Electric  Baseboard 

Elmbassy  Steel  Products,  Inc.,  Brooklyn,  N.  Y.,  an¬ 
nounces  that  it  is  marketing  electric  baseboard.  Called 
Electrobase,  the  product  features  dual-voltage  (120/240) 
heating  elements  to  minimize  inventory  requirements  by 
wholesalers. 

Fins  and  heating  coil  tube  are  bonded  mechanically 
for  permanent,  efficient  heat  transfer.  The  long-lived 
nichrome  wire  element  is  sealed  into  the  aluminum  fin 
tube.  The  finned  element  can  be  reversed  to  accom¬ 
modate  wiring  at  either  end.  Noise-free  operation  is 
assured  with  minimum  contact  hangers,  the  company 
reports. 

Five  models  are  available  from  1708  to  6832  Btu,  in 
lengths  from  2  through  8  ft,  with  thermostatic  controls. 

More  information?  Circle  Item  4,  postcard,  last  page. 
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News  of  Equipment  and  Materials 


Three-Pass  Boiler 

I 

The  Portmar  Boiler  Co.,  Inc.,  Brooklyn  N.Y.,  has  re¬ 
designed  its  Series  TP  three-pass  boiler  to  attain  the 
maximum  in  heating  efficiency  and  economy,  it  was  stated. 
Claimed  to  solve  today’s  large-structure  heating  require¬ 
ments  for  steam  and  hot  water,  this  steel  heating  boiler 


contains  several  new  features.  The  three-pass  system  is 
said  to  extract  full  usable  heat,  resulting  in  complete  ab¬ 
sorption  of  Btu’s  by  the  surrounding  boiler  water.  A 
large  steam  dome  is  said  to  supply  a  reserve  of  dry-quality 
steam,  and  an  added  feature,  designed  for  maintenance 
men,  is  a  gas-tight,  rear  cleanout  door  for  repair,  thor¬ 
ough  cleaning  and  inspection. 

ASME  constructed  and  stamped,  and  SBI  rated,  this 
boiler  is  available  in  16  sizes,  oil  or  gas  fired.  Steam 
capacities  are  rated  from  3870  to  45,000  sq  ft;  water  ca¬ 
pacities  from  6190  to  72,000  sq  ft.  Working  pressure 
with  steam  is  15  lb;  with  water  30  lb. 

More  information?  Circle  Item  5.  postcard,  last  page. 


Gas-Fired  Air  Conditioning  Unit 

The  Payne  Co.,  La  Puente,  Calif.,  introduces  a  remote- 
type  gas-fired  air  conditioning  unit.  Test  models  have 
been  in  service  for  the  past  year  in  various  parts  of  the 
country  and  have  proven  highly  satisfactory  and  excep¬ 
tionally  efficient,  according  to  company  spokesmen. 

Unit,  which  is  called  the  Miracool  air  conditioner,  is  an 


air-cooled  absorption-refrigerated  unit  which  supplies 
chilled  water  to  a  cooling  coil.  It  can  be  adapted  lor  use 
with  companion  upflow,  downflow,  or  horizontal  furnace 


installations  utilizing  matching  coils,  or  can  supply  cool¬ 
ing  alone  with  a  fan-coil  blower  unit.  The  combination 
installation"' permits  complete  year-round  gas-fired  air 
conditioning. 

The  complete  installation  requires  no  special  wiring, 
only  a  110-volt  connection,  a  gas  service  connection,  and 
the  connection  of  plastic  water  lines  to  the  cooling  coil. 
Conditioner  is  distributed  west  of  Rodty  Mountains. 

More  information?  Circle  Item  6,  postcard,  last  page. 


Electric  Water  Coolers 


Halsey  W.  Taylor  Co.,  Warren,  Ohio,  announces  the 
addition  to  its  line  of  another 
series  of  electric  water  coolers, 
called  Wall-Tite. 

According  to  the  company,  this 
new  design  follows  the  trend  of 
today’s  demand  for  a  cooler  with 
concealed  plumbing  and  a  saving 
in  floor  space.  The  cooler  rests  on 
the  floor,  fits  snugly  against  the 
wall  facing,  and  is  easily  installed. 

This  series  is  available  in  6,  11, 
or  16-gal  capacities.  The  cabinet 
b  only  15%  inches  wide,  extends 
13  inches  from  the  finished  wall, 
and  stands  40  inches  high.  The 
stainless  steel  top  (18-8  Type  302),  with  standard  No.  4 
polish,  has  a  fully  contoured,  splash-resistant  basin  and 
wall  protective  shield. 

More  information?  Circle  Item  7,  postcard,  last  page. 


Compact  Printer 

Top-quality  prints  in  minutes,  at  savings  up  to  80%, 
are  said  to  be  possible  with  the  Satellite  printer.  Printer 
is  sold  by  Eugene, Dietzgen  Co.,  Chicago,  Ill. 


factory,  school  room,  engin^ring  or  architectural  office. 
Compactly  designed,  the  .5  by  5  by  44-inch  unit  can  be 
hung  on  the  wall,  or  placed  on  sl^f  or  table.  One  dial 
controls  speed,  permits  exact  'Reproduction  from  any 
translucent  original. 

Printer  handles  prints  up  to  30  inches  wide,  any  length. 
It  may  be  used  with  either  the  ammonia  or  semi-moist 
developing  process. 

More  information?  Circle  Item  8,  postcard,  last  page. 
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N«ws  of  Equipmont  and  Mafariab 


For  Powor  Plont  Sorvico 

Revision  and  expansion  of  its  line  of  lip-seal  bonnet 
valves  to  cover  three  distinct  pressure-temperature  classi¬ 
fications  rather  than 
the  two  groups  pre¬ 
viously  produced  is  ( 

announced  by  Crane 
Co.,  Chicago,  Ill.  The 
valves,  part  of  the 
company’s  complete 
line  of  valves  for 
power  plant  service, 
consist  of: 

Series  3800  1500 
lb  valves  at  850  deg 
F,  made  in  Crane 
cast  carbon  steel : 
globe,  angle  and  lift- 
check;  Series  3900. 
of  1570  lb  valves  at 
1050  deg  made  in 
Crane  #7,  (WC-6) 
cast  chrome  moly 
steel:  globe,  angle  and  lift-check;  Series  4000  2520  Ib 
valves  at  1050  d^  made  in  Crane  #7  (WC-6)  cast 
chrome  moly  steel:  globe  and  angle  valves. 

The  lip-seal  bonnet  valve  line,  ranging  in  size  from 
Vi  inch  through  2  inches,  has  been  redesigned  to  pro¬ 
vide  a  centering  shoulder.  This  change  eliminated  any 
possibility  of  steam  binding  or  any  other  difficulty,  the 
company  says. 

More  information?  -Circie-  item  9,  postcard,  last  page. 


Crop  Drying  Fan 

A  crop  drying  fan  said  to  move  more  air  per  horse¬ 
power  yet  be  quiet  in  operation  is  developed  by  Farm 
Products  Div.,  Chicago  Blower  Corp.,  Franklin  Park,  Ill. 
A  vaneaxial  fan,  it  is  electrically  driven.  Air  moving 
capacities  range  from  1500  cfm  at  4.0  inches  of  water  to 
12,600  cfm  at  0.5  inches  of  water. 

The  fan  is  fitted  with  a  streamlined  air  inlet.  Air  vanes 
located  behind  the  inlet  cut  air  turbulence,  which  holds 
fan  noise  low.  Fan  and  motor  are  directly  connected, 
eliminating  belt  and  noise  problems. 


Two  sizes  are  available,  with  blade  diameters  of  18  or 
22  inches.  The  unit  may  be  had  with  a  3450-rpm  motor 


with  horsepower  ranging  from  IV^  to  7V^.  Altogether, 
six  different  models  are  available,  giving  the  user  a  wide 
choice  of  motor  and  fan  blade  hook-ups. 

Only  a  small  mounting  space  is  required  for  any  of  the 
six  models.  Air  inlet  diameter  is  approximately  30  inches, 
fan  housing  diameter  is  approximately  22  inches,  length 
is  approximately  26  inches  on  the  22-inch  blade  models. 
Dimensions  on  the  18-inch  models  are  in  proportion. 

A  canvas  duct  for  discharge  or  inlet  connections,  elec¬ 
tric  starter,  wire  guard  for  air  inlet  duct,  and  gas  fired 
supplementary  heaters,  are  available  as  accessories. 

More  information?  Circle  Item  10,  postcard,  last  page. 


Low-Capacity  Proportioning  Pump 

A  plunger-type,  small-capacity  proportioning  pump 
for  the  accurate  and  efficient  chemical  treating  of  small, 
low  pressure  boilers  is  introduced  by  B-I-F  Industries, 
Inc.,  Providence,  R.I. 

Proportioneers  Model  1107  Adjust-O-Feeder  provides 
low-cost  injection  of  boiler  treatment  chemicals  in  boilers 
used  in  hospitals,  apartment  houses,  schools,  motels,  etc. 


It  is  well-suited  for  treating  make-up  water,  or  for  con¬ 
stant  feeding  at  low  rate.  In  addition,  it  is  suitable  for 
correct  proportioning  of  chemicals  in  water  and  sewage 
works,  chemical  and  food  industries,  etc. 

Design  features  include  adjustable  stroke  length  to 
give  feed  rates  from  0.2  to  2  gph  at  300  lb  maximum 
discharge  pressure. 

More  information?  Circle  Item  1 1 ,  postcard,  last  page. 


Duct  Silencers 

Silentflow  duct  silencers  are  offered  by  Silence,  Inc., 
Farmingdale,  N.  Y.  Available  are  rectangular  silencers 
for  air  conditioning  systems,  in  all  sizes,  and  for  special 
a{q)lications;  also,  circular  silencers  for  high  pressure  air 
conditioning  systems  and  for  all  applications  using  cir¬ 
cular  ducts.  Silencers  are  guaranteed  to  meet  acoustic 
specifications. 

Company  also  engineers  and  builds  cooling  tower  air 
intake  and  exhaust  silencers,  with  low  pressure  drop  and 
high  acoustic  efficiency,  as  well  as  complete  acoustic  en¬ 
closures  for  cooling  towers. 

More  information?  Circle  Item  12,  postcard,  last  page. 
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“In-Line"  Assembly  for  Air  Cleaners 

Precipitron  electronic  air  cleaners  that  can  be  installed 
as  an  integral  part  of  air  distributing  units  are  now  avail¬ 
able  from  Sturtevant  Div.,  Westinghouse  Electric  Corp., 
Boston,  Mass.  These  air  cleaners  match  the  style  and 
dimensions  of  the  company’s  air  distributing  units,  and 
can  be  assembled  “in-line”  by  bolting  directly  to  them, 


becoming  part  of  an  integrated  system  for  central  plant 
air  conditioning,  heating  and  ventilating. 

These  electronic  air  cleaners  are  designed  for  applica¬ 
tion  at  conventional  coil  face  velocities  between  350  and 
600  fpm  for  capacities  from  1950  to  28,800  cfm.  In-line 
assembly  makes  the  over-all  system  more  compact  since 
these  cleaners  are  only  25^/^  inches  deep  in  the  direction 
of  the  air  flow. 

The  collector  plates  can  be  washed  either  manually  or 
automatically  by  a  moving  nozzle.  Collected  dust  is  thus 
flushed  and  drained  away,  without  any  need  to  enter  the 
ductwork.  With  the  use  of  Dustik,  a  cold  water  soluble 
adhesive,  hot  water  is  not  necessary  for  the  washing 
operation. 

More  information?  Circle  Item  13,  postcard,  last  page. 


New-Design  Centrifugal  Pump 

A  centrifugal  pump,  said  to  offer  flexibility  of  applica¬ 
tion  and  be  capable  of  effecting  substantial  cost  reductions 
by  conserving  weight  and  space,  is  announced  by  R.  S. 
Corcoran  Co.,  Joliet,  Ill.  The  design  utilizes  the  sim¬ 
plicity  of  two  metal  stampings  bolted  together  to  form  a 
housing  which  encloses  a  welded  impeller  assembly. 


Unusually  smooth  interior  surfaces  give  the  pump  flow 
characteristics  of  high  efficiency,  the  company  states. 
With  the  same  basic  pump  casing,  a  wide  range  of  capa¬ 
cities  becomes  practical  merely  by  varying  the  impeller 


design  and  the  motor  size.  The  design  and  method  of 
fabrication  lend  themselves  to  minimum  weight  while 
maintaining  uniform  material  thickness  throughout  the 
entire  assembly.  Perfect  impeller  balance  is  said  to  be  a 
built-in  characteristic. 

Practically  any  corrosion-resistance  requirement  can 
be  met  by  the  pump,  since  the  parts  are  all  fabricated 
from  standard  alloy  sheets.  Currently,  brass.  Monel, 
and  various  stainless  steels  are  used;  but  there  is  no 
reason  why  metals  such  as  titanium,  tantalum,  and  zir¬ 
conium  cannot  be  considered  also.  Important  in  many 
applications  is  the  fact  that  the  entire  pump  assembly  is 
resistant  to  corrosion — not  just  the  wetted  parts. 

While  the  standard  casing  is  approximately  7  inches 
in  diameter,  and  3  to  3^/^  inches  deep,  the  same  design 
principles  can  be  applied  to  considerably  larger  units. 
The  pump  is  available  coupled  directly  to  motor,  extended 
from  motor  flange  for  special  heat  and  chemical  appli¬ 
cations,  and  with  the  pump  alone  mounted  on  base  for 
coupling  to  any  power  supply. 

Typical  pump  and  Ys  hp  motor  combination  weighs 
only  20  lb.  Typical  pump  applications  in  connection 
with  heating,  air  conditioning,  and  refrigeration  equip¬ 
ment  are  handling  the  circulation  of  brine,  refrigerants, 
lubricants,  and  water  at  any  temperature. 

More  information?  Circle  Item  14,  postcard,  last  page. 


Two-Piece  Oil  Burner  Control 

A  two-piece  control  for  commercial  and  industrial  oil 
burners  has  been  introduced  by  Penn  Controls,  Inc.,  of 
Goshen,  Ind. 

The  flame  detector,  designated  Type  651,  at  right  in 
photo,  senses  the  longer  wave  lengths  of  the  oil  fire,  but 
is  relatively  insensitive  to  the  shorter  wave  length  of  the 


hot  refractory.  The  combustion  relay.  Type  652,  shown 
at  left,  provides  dependable  one-stage  amplification  and 
may  be  mounted  in  any  convenient  location.  A  spokes¬ 
man  for  the  company  said  advantages  of  the  transistorized 
relay  include  the  dependability  of  the  transistor,  the 
single-stage  amplifier  circuit,  and  the  fact  that  no  warm¬ 
up  period  is  required.  Almost  instantaneous  shut-down 
is  provided  on  flame  failure  and  a  recycling  period  fol¬ 
lows.  Controls  are  available  for  120  and  240  volts.  .50 
or  60  cycle  service. 

More  information?  Circle  Item  15,  postcard,  last  page. 
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Two-Sfag«  Refrigeration  Machines 

A  line  of  2-stage  Tonrac  refrigeration  machines  for 
applications  requiring  400  to  800-ton  operating  capacity 
is  available  from  American-Standard  Industrial  Division, 
Detroit,  Mich,  Designed  to  provide  chilled  water  for  air 
conditioning  of  large  buildings  and  factories,  the  units 
are  also  adaptable  to  heat  pump  applications. 

Designated  Series  235,  unit  operates  on  Refrigerant  11. 
An  outstanding  feature,  the  company  says,  is  its  quiet, 


features  an  easily  accessible  exlarnal  pilot,  bolted  directly 
to  the  main  valve;  stainless  steel  pilot  and  main  valve; 
fast,  accurate  re^mnse  to  pressure  changes;  large  capacity 
and  tight  shutoff. 

Unit  is  relatively  light  in  weight,  compact,  and  easy  to 
install  and  maintain.  It  offers  a  selection  of  reduced 
pressure  ranges  and  is  adjustable  over  a  suitably  wide 
span. 

More  information?  Circle  Item  17,  postcard,  last  page. 


Moisture-Liquid-Indicator 

A  mosture-liquid-indicator,  featuring  a  fused  sight  glass 
which  eliminates  all  danger  of  leakage  by  doing  away 
with  gaskets  and  springs,  is  announced  by  Remco,  Inc., 
Zelienople,  Pa. 

Available  for  lines  from  V4  through  2%-inch  OD,  the 
moisture-liquid-indicator’s  interior  is  given  a  bright  finish 


vibrationless  operation  as  it  maintains  a  constant  chilled 
water  temperature  over  the  complete  load  range.  Capacity 
is  varied  by  adjustable  inlet  guide  vanes;  load  control  is 
completely  automatic. 

Machines  are  powered  by  water-cooled  hermetic  mo¬ 
tors,  available  for  operation  with  208  to  6600-v  current. 
Hermetic  design  avoids  the  need  for  potentially  trouble¬ 
some  shaft  seals,  field  alignment  of  moving  parts,  and 
special  multi-step  foundations.  Compressor  housings 
are  of  cast  iron;  impellers  are  of  cast  aluminum  alloy. 

Operating  at  3600  rpm,  impellers  are  driven  directly, 
supported  on  the  overhung  extended  motor  shaft.  The 
need  for  speed  gears  is  thus  avoided,  producing  optimum 
efficiency. 

More  information?  Circle  Item  16,  postcard,  last  page. 


for  maximum  light  reflection.  This  permits  the  most 
minute  bubbles  or  the  slightest  change  in  color  of  the 
moisture  indicator  to  be  readily  detected.  This  is  made 
possible  by  the  use  of  a  polished  all-copper  body  for  sizes 
%  inch  and  up,  and  a  polished  all-brass  body  for  smaller 
sizes. 

The  moisture-sensitive  element  in  all  of  these  indicators 
turns  blue  when  the  refrigerant  is  dry,  and  pink  when 
moisture  is  present.  The  units  are  designed  so  that 
leaching  or  discoloration  is  avoided. 

More  information?  Circle  Item  18,  postcard,  last  page. 


Pilot-Operafidjteducing  Regulator 

A  new  pilot-operated  reducing  regulator  has  been  de¬ 
veloped  by  Mason-Neilan  Div.,  Worthington  Corp.,  Nor¬ 
wood,  Mass.,  and  will  be  added  to  its  line  of  pressure 
regulators. 

Designated  Model  201-21^^this  reducing  regulator  is 


Unit  Heater  Line  Enlarged 

Addition  of  a  30,0de«Blu  gas-fired  unit  heater  and 
standardization  on  24-volt  controls  for  the 

entire  line,  which  is  now  availabi  sizes,  are  an¬ 

nounced  by  Carrier  Corp.,  Syracuajl^tJU.*^  Y.  According  to 
the  firm,  the  small  size  heater  is  suitable  for  small  stores, 
offices,  classrooms,  and  for  residences  where  additional 
heat  is  needed  for  playrooms,  hobby  rooms  and  garages. 

The  entire  line  will  also  have  a  low  voltage  transformer 
for  thermostatic  control  as  standard  equipment.  In  addi¬ 
tion  to  giving  more  sensitive  control  of  temperature,  it 
has  a  quiet  diaphragm  valve  which  starts  the  unit  without 
an  annoying  “click.”  The  fan  does  not  start  until  the  heat 
exchanger  is  warm  and  thus  avoids  cold  starts  and  a  re¬ 
sulting  draft  on  the  room  occupant. 

More  information?  Circle  Item  19,  postcard,  last  page. 


designed  to  provide  accurate  control  of  steam  pressure 
for  heating,  process  supply,  and  general  plant  use.  It 
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New  Welding  Process 

A  new  welding  process,  called  Short-Arc  welding,  has 
been  developed  by  Linde  Company,  Division  of  Union 
Carbide  Corp.,  New  York,  N.  Y.  It  permits  manual  and 
mechanized  welding  of  thin  material  with  excellent  con¬ 
trol  of  the  weld  puddle,  the  company  reports.  The  out¬ 
standing  feature  of  this  inert-geis  consumable-electrode 
process  is  the  ability  to  make  manual  fusion  welds  in  the 
range  of  thickness  of  .030  to  .100  inches  of  all  common 
metals,  such  as  carbon  steel,  stainless  steel,  aluminum 
(.040-inch  minimum),  copper,  etc.,  in  all  positions  and 
types  of  joints. 

The  process  exhibits  inherent  advantages  over  other 
welding  methods  for  welding  sheet  metal  by  providing  a 
more  readily  controllable  welding  process  at  high  welding 
speeds,  easier  production  of  fillet  welds,  ability  to  weld 
in  all  positions,  and — of  significant  importance — the 
ability  to  weld  sheet  metal  in  a  range  of  thicknesses  hereto¬ 
fore  not  considered  readily  weldable  by  any  process. 
More  information?  Circle  Item  20,  postcard,  last  page. 


Boiler  Water  Control  System 

A  side-stream  boiler  water  control  system  that  con¬ 
tinuously  and  automatically  keeps  boiler  water  crystal 
clear  by  eliminating  sludge  and  suspended  solids  is  offered 
by  Sparkler-Filtrion  Corp.,  North  Chicago,  Ill. 

System  is  available  in  standard  models  for  all  types  of 
steam  boilers  up  to  1,000  hp  and  in  custom  units  for 
boilers  up  to  6,000  bp.  All  are  guaranteed  by  the  manu¬ 
facturer  to  operate  boilers  at  conditions  better  than  in¬ 
dustry  standards  for  steam  quality  guarantees. 


According  to  the  company,  the  systems  can  save  up  to 
20%  on  fuel  consumption,  up  to  75%  on  treatment  chemi¬ 
cals,  up  to  75%  on  blowdown  heat  and  water  losses,  and 
up  to  100%  on  contaminated  condensate  losses. 

The  water  control  system  is  based  on  continuously  re¬ 
circulating  boiler  water  through  an  effective  side-stream 
filter  and  filter  pre-coat  that  reduces  suspended  solids  to 
a  value  close  to  zero.  New  units  also  combine  side-stream 
filtration  with  chemical  pretreatment,  internal  treatment, 
continuous  minimum  blowdown  and  feedwater  preheat¬ 
ing  and  degassing  within  the  system  and  are  completely 
automated. 


All  system  models  carry  a  manufacturer’s  performance 
guarantee,  equipment  warranty  and  one-year  service 
policy.  Selection  of  the  correct  model  depends  upon 
boiler  horsepower,  makeup  water  analysis,  and  percent 
makeup. 

More  information?  Circle  Item  21,  postcard,  last  page. 


Diverting  Valve  Control  System 

Chatleff  Valve  and  Manufacturing  Co.,  Austin,  Tex., 
introduces  Vectrole,  a  diverting  valve  control  system  for 
hot  and  cold  water  circuits.  It  provides  accurate  inde¬ 
pendent  unit  temperature  control,  plus  self-contained  auto¬ 


matic  summer-winter  switchover.  System  offers  optimum 
year-round  temperature  control  of  air  handling  units 
without  central  or  zone  controls  or  wiring  circuitry,  and 
permits  separate  thermostatic  temperature  adjustment  at 
the  individual  units. 

Consisting  of  three  components,  all  available  separately, 
the  Vectrole  is  powered  from  the  air  handling  unit  fan 
leads.  It  is  low  in  cost,  simple,  compact,  and  fully  field 
serviceable.  Valve  unit  is  flare-fitted  and  may  be  com¬ 
pletely  serviced  without  removal  from  water  lines. 
More  information?  Circle  Item  22,  postcard,  last  page. 


Pressure-Balanced  Expansion  Joints 

A  complete  line  of  pressure-balanced  expansion  joints 
for  absorbing  pipeline  movement  without  imposing 
pressure  thrust  is  announced  by  Zallea  Brothers,  Wil¬ 
mington,  Del. 

Installed  at  elbows  or  points  where  piping  changes 
direction,  these  expansion  joints  use  a  counterbalancing 
outer  bellows  to  absorb  line  pressure  where  anchoring  is 
not  practical. 

Expansion  joints  are  available  in  diameters  starting 
at  3  inches,  for  temperatures  from  minus  320  to  plus  1600 
deg  F  and  pressures  up  to  2500  psi.  Special  units  are 
available  for  more  severe  conditions.  They  are  available 
in  a  variety  of  bellows:  non-equalizing  type,  self -equaliz¬ 
ing  type,  and  HyPTor  type.  TTie  latter  type  is  also  used 
for  lower  pressure  applications  where  temperatures  are 
high.  After  operating  conditions  have  been  determined, 
the  company’s  application  engineers  can  recommend  the 
best  design  of  expansion  joint  for  the  service. 

More  information?  Circle  Item  23,  postcard,  last  page. 
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Extends  Instrument.  Gage  Lines 

At  the  Instrument  Society  of  America  show,  this 
month  in  Chicago,  new  products  for  instrument  users 
will  be  among  the  lines  di^layed  by  U.S.  Gauge  Div., 
American  Machine  & 

Metals,  Inc.,  Sellersville, 

Pa.  Several  of  these  prod¬ 
ucts  are  a  part  of  the 
company’s  policy  to 
broaden  its  line  of  instru¬ 
ments  for  process  and 
commercial  uses.  Others 
represent  continued  ex¬ 
tensions  in  the  gage  lines 
for  commercial  as  well  as 
original  equipment  ap¬ 
plications. 

New  instruments  in¬ 
clude:  (1)  addition  of  a 
valve  positioner  function  to  the  USG  Pilot  indicating 
pneumatic  controller  to  provide  a  two-in-one  unit,  termed 
a  Pilot-Positioner;  (2)  a  redesigned  12-inch  recorder, 
illustrated,  for  temperature  or  pressure;  (3)  extensions 
to  the  line  of  pneumatic  receivers;  and  (4 1  a  sensitive, 
non-indicating  pressure  switch. 

Extensions  to  the  gage  line  are:  (1|  a  high-accuracy, 
temperature-compensated  gage;  (2 1  gages  with  external 
zero  setting;  (3)  low-pressure  gages  with  stainless  steel 
diaphragm  elements;  (4t  a  line  of  Grade  B  all-stainless 
gages;  and  (S|  a  portable  field  test  gage. 

More  information?  Circle  Item  24,  postcard,  last  page. 


Electric  Heating  Boiler 

An  electric  hot  water  heating  boiler,  designed  for 
radiant  panel,  convector,  baseboard,  and  radiator  type 
heating  systems,  is  offered  hy  Precision  Parts  Corp., 
Nashville,  Tenn.  Coal,  oil,  or  gas-fired  hot  water  systems 
can  be  converted  easily  and  economically,  the  company 
states. 


Boiler  supplies  hot  water  at  temperatures  from  60  to 
200  deg  F  and  is  suited  for  new  or  old  homes,  motels, 
churches,  commercial  buildings,  and  swimming  pools. 
This  unit  can  also  be  used  with  a  water  chiller  for 
year-round  air  conditioning. 

Available  in  sizes  from  40,0411  Btu  per  hr  to  2,047,200 


Btu  per  hr,  space  requirements  for  the  smallest  is  20  by 
20  by  36  inches;  for  the  largest,  60  by  70  by  108  inches. 
All  requirements  of  the  ASME  Boiler  and  Pressure  Vessel 
Code  are  met. 

More  information?  Circle  Item  25,  postcard,  last  page. 


Mercury  Pressure  Gages 

Three  low-cost  mercury  pressure  gages  with  longer 
ranges  for  either  static  or 
differential  pressures  are 
announced  by  Meriam  In¬ 
strument  Co.,  Cleveland, 

Ohio. 

The  three  gages  have 
ranges  of  8,  12  and  16 
inches  to  measure  maxi¬ 
mum  static  pressures  of  4, 

6,  and  8  lb,  respectively. 

Each  unit  has  a  non-spill 
vent  plug  atop  the  housing 
which  when  removed  ex¬ 
poses  a  pipe  connection 
used  for  differential  pres¬ 
sure  applications. 

Based  on  the  principle 
of  the  mercury  manometer, 
the  gages  are  said  to  be 
permanently  accurate  and 
to  require  no  calibration. 

There  are  no  levers,  gears, 
or  other  moving  parts 

which  will  fatigue  and  affect  the  calibration  of  the  in¬ 
strument. 

Each  gage  is  equipped  with  a  non-glare  duplex  scale 
that  reads  in  both  inches  and  tenths,  and  pounds  and 
tenths.  The  indicating  tube  is  made  of  heavy-wall,  heat 
resistant  glass  and  is  recessed  into  and  protected  by  the 
durable  gage  body.  A  non-spill  arrangement  prevents 
loss  of  mercury  through  overpressure  on  mishandling  of 
the  unit. 

More  information?  Circle  Item  26,  postcard,  last  page. 


PVC-Lined  Steel  Fittings 

Production  of  8-,  10-  and  12-inch  PVC-lined  steel  fit¬ 
tings,  to  increase  allowable  pressure-temperature  limits 
in  the  handling  of  corrosive  fluids  in  large  sizes  of  un¬ 
plasticized  polyvinyl  chloride  pipe,  has  begun  at  Tube 
Turns  Plastics,  Inc.,  Louisville,  Ky.  Initial  production  in¬ 
cludes  90-  and  45-degree  elbows  as  well  as  tees,  with 
flanged  ends  or  Victaulic  grooved  ends. 

The  fittings  are  rated  for  190  deg  F  and  175  psi  test 
pressure,  substantially  greater  than  pressure-temperature 
ratings  for  fabricated  unplasticized  PVC  fittings,  the 
company  said.  Fittings  consist  of  light-wall  carbon  steel 
with  a  fabricated  lining  of  3/32-inch  thick  unplasticized 
PVC.  The  fittings  match  Schedule  80  PVC  pipe,  and  the 
center-to-face  and  bolt  circle  dimensions  of  flanged  fit¬ 
tings  correspond  to  ASA  Standard  B  16.1. 

More  information?  Circle  Item  27,  postcard,  last  page. 
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Combustion  Safeguard  Control 

A  combustion  safeguard  control,  called  the  Protecto- 
fier,  has  been  developed  by  Protection  Controls,  Inc., 
Chicago,  Ill.,  for  continuous  supervision  of  gas-operated 
burners  in  ovens,  furnaces,  boilers  and  other  heating 
equipment.  The  control  prevents  fires  or  explosions  from 
build-up  of  combustible  fuel  mixtures  in  either  single 
or  multi-burner  installations. 


Greater  compactness  and  reduced  overall  costs  are 
made  possible  by  the  elimination  of  many  duplicated 
components  and  subsequent  wiring  expense,  the  company 
states.  A  plug-in  sub-assembly,  called  a  Flame-Pak,  con¬ 
tains  the  entire  electronic  circuit  (one  for  each  burner). 
Any  practical  number  can  be  used  with  a  single  control 
unit  to  accommodate  multi-burner  installations.  If  a 
flame  failure  or  fault  occurs  at  any  burner  position,  the 
signal  from  the  flame  electrode  to  its  corresponding 
Flame-Pak  unit  is  interrupted.  This  immediately  breaks 
the  circuit  to  the  safety  shut-off  valve,  and  stops  fuel 
flow  to  all  burners  in  the  system.  The  Protectofier  is 
approved  by  Factory  Mutual  Laboratories,  and  is  listed 
by  Underwriters’  Laboratories,  Inc. 

More  information?  Circle  Item  28,  postcard,  last  page. 


Scotch-Type  Boiler-Burner  Units 

Pacific  Steel  Boiler  Div.,  National-U.  S.  Radiator 
Corp.,  Johnstown,  Pa.,  announces  a  new  line  of  com¬ 
pletely  packaged  steam  and  hot  water  scotch-type  boiler- 


burner  units.  Designed  to  meet  the  requirements  of  a 
wide  range  of  applications  where  low  pressure  heating 
and/or  process  steam  is  required,  the  units  are  available 


in  20,  30,  40,  50  and  60-hp  models  for  oil,  gas  or  coiA- 
bination  oil-gas  firing. 

Assembled,  wired  and  tested  at  the  factory,  each  unit 
is  shipped  completely  packaged  ready  for  immediate 
operation  after  piping  and  power  connections  are  made 
at  the  job  site.  Forced  draft  firing  requires  no  stack  or 
chimney;  only  a  vent  to  a  point  of  safe  discharge  is 
needed,  according  to  the  manufacturer. 

“Wet  back”  design  of  the  units  eliminates  the  need  for 
rear  refractory  or  suspended  arch.  Three-pass  gas  fttm 
provides  full  5  sq  ft  fireside  heating  surface  and  80% 
thermal  efficiency  certified  by  the  manufacturer. 

M  sre  information?  Circ'e  Item  29,  postcard,  last  page. 


Swivel-Clamp  Magnifier 

A  4-inch,  -1-5  diopter  magnifier,  equipped  with  a 
swivel  clamp,  is  announced  by  Edmund  Scientific  Co., 
Barrington,  N.J.  Device  is  seen  as  having  wide  appli¬ 
cation  in  industry — on  work  and  inspection  benches. 


draftsmen’s  lamps,  machine  tools,  and  wherever  precision 
instruments  require  precise  setting. 

Handy  screw  clamp  with  5/16-inch  clearance  attaches 
to  electric  light  housing  or  any  other  fixture,  and  two-ball 
swivel  permits  easy  adjustment  to  any  position  with  one 
hand.  Large,  4-inch  diameter  allows  use  of  both  eyes  so 
that  3-dimensionaI  effect  is  obtained.  Precision  ground 
lens  has  8-inch  focal  length. 

More  information?  Circle  Item  30,  postcard,  last  page. 


Refrigerant  Motor-Compressors 

Great  Lakes  Mfg.  Corp.,  Cleveland,  Ohio,  announces  a 
series  of  hermetic  refrigerant  motor-compressors  for 
electronic  cooling  systems.  Compressors  are  powered  by 
3-phase,  400-cps  motors.  Capacities  range  from  147  to 
6150  watts  per  hr  (500  to  18,000  Btu  per  hr) . 

Compressors  are  light  in  weight,  small  in  size,  and  may 
be  operated  in  any  position  because  of  their  oil-mist 
lubricating  system.  Refrigerant  and  oil  mixture  is  pre¬ 
determined  on  the  basis  of  the  system  in  which  it  is  used. 

Each  unit  is  designed  and  tailored  to  the  specific 
application,  with  refrigerant,  displacement,  and  motor 
size  based  on  capacity  and  conditions  required. 

Both  one-stage  and  two-stage  designs  are  available. 
Reverse  cycle  heating  and  cooling  may  be  utilized  where 
constant  temperature  conditions  are  required  within  a 
limited  range. 

More  information?  Circle  Bern  31,  postcard,  last  page. 
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Packaged  Elbow  Fans 

A  new  design  of  elbow  fan  for  general  ventilation,  and 
for  use  with  such  equipment  as  furnaces,  dryers,  ovens, 
kilns,  and  plating  and  pickling  tanks,  is  introduced  by 
L.  J.  Wing  Mfg.  Co.,  Linden,  N.J.  Standard  units  can 
handle  clean  or  slightly  contaminated  air  or  fumes  at 
normal  or  elevated  temperatures.  Special  construction  ac¬ 
commodates  corrosive  or  explosive  conditions.  Installed 


in  ductwork,  the  unit  occupies  only  slightly  more  space 
than  a  standard  elbow.  A  choice  of  three  inlet  connections 
is  provided. 

Motors,  available  in  any  type  enclosure,  are  not  ex- 
]>o8ed  to  hot  or  contaminated  air  or  fumes.  Bearings, 
located  in  an  insulated  shaft  tube,  are  cooled  with  out¬ 
side  air  and  are  lifetime-lubricated.  The  entire  motor  and 
fan  assembly  can  be  removed  without  disturbing  duct¬ 
work  connections  (illustration  shows  the  assembly  par¬ 
tially  removed). 

Wingflow  elbow  fans  are  available  in  five  basic  sizes 
with  a  wide  choice  of  motors,  for  capacities  from  600  to 
32,000  cfm  at  static  pressures  to  2  inches  or  more. 
Standard  fans  can  handle  up  to  750  deg  F ;  higher  tem¬ 
peratures  can  be  acconunodated  by  admitting  diluting 
coolmg  air. 

More  information?  Circle  Item  32,  postcard,  last  page. 


More  Flexible  Metal  Tubing 

Three  grades  of  flexible  tubing  in  a  greatly  enlarged 
range  of  sizes  and  materials  are  announced  by  The  In¬ 
ternational  Metal  Hose  Co.,  Bellevue,  Ohio. 

Made  with  interlocked  construction  of  strip  metal  in  a 


choice  of  thicknesses  from  .010  to  .034  inches,  there  is  a 
size  and  weight  flexible  metal  tubing  for  every  use,  the 
company  states.  Tubing  is  now  available  in  galvanized, 
cold  rolled  and  stainless  steel,  and  bronze. 


Various  weights  and  metals  are  available  for  applica¬ 
tions  as  dust  and  fume  collectors,  suction  and  blower  hose, 
blow-pipe  and  ventilating  systems,  agricultural  dusters 
and  fog  sprayers,  armoring  and  shielding  conduit,  refrig¬ 
eration  supply  lines,  domestic  and  industrial  space  heat¬ 
ers,  hot  air  duct,  bendable  tail  and  exhaust  pipes,  garage 
exhaust  fume  collectors,  exhaust  hose,  hot  air  heater  con¬ 
nections,  and  flexible  spouts. 

More  information?  Circle  Item  33,  postcard,  last  page. 


Temperature  Regulators 

Added  to  its  line  of  temperature  regulators  by  Leslie 
Co.,  Lyndhurst,  N.  J.,  are  two  designed  for  steam  and 
water  service. 

Designated  as  Class  M  (direct  acting)  for  heating 
service,  (photo,  left)  and  Class  MR  (reverse  acting  I  for 
cooling  service,  they  are  manufactured  in  %  and  1  inch 
body  sizes  in  both  cast  iron  and  bronze  with  screwed  ends. 
They  are  sdf-contained,  self-operated.  The  new  design 
includes  a  unique  balancing  bellows  which  permits  smooth 
functioning  at  inlet  pressures  and  pressure  drops  up  to 
100  psi. 


Variations  in  temperature  are  sensed  by  a  liquid  filled 
thermo-element  which  is  fully  interchangeable  to  elimi¬ 
nate  vapor  filling  maintenance  requirements.  Volumetric 
expansion  or  contraction  of  the  thermo-element  fluid  is 
translated  into  uniform  motion  of  the  valve  stem  with  a 
precise  degree  of  accuracy  and  sensitivity.  Adjustment 
for  any  set  temperature  is  accomplished  by  hand,  by  turn¬ 
ing  of  a  knurled  adjusting  sleeve  which  may  be  equipped 
with  a  calibrated  dial. 

A  large  variety  of  thermo-elements  with  various 
ranges,  spans  and  bulb  materials  are  available.  Ele¬ 
ments  can  all  be  interchanged  in  the  field  quickly  with¬ 
out  the  need  for  special  tools  or  training.  Further  versa¬ 
tility  is  demonstrated  by  the  feature  of  being  able  to  re¬ 
verse  the  valve  action  from  heating  to  cooling  (or  cool¬ 
ing  to  heating)  by  interchanging  the  bottom  cap  and 
bonnet  assembly.  4 

Applications  include  iiistantaneous  heaters  and  coolers, 
shell  and  tube  or  shell  and  coil  heat  exchanges,  process 
heating  and  cooling,  as  well  as  space  heaters  and  air  con¬ 
ditioning  systems. 

More  information?  Circle  Item  34,  postcard,  last  page. 
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FOR  BRANCH  CONNECTIONS  2  INCHES  OR  OVER: 


Now!  Only  81^  for  a  2"  branch  fitting! 

THAT'S  ALL  A  NEW,  READY-MADE  W-8  FI8HMOUTH  COSTS 


.1 


The  W-S  FISHMOUTH  saves  50  per  cent  or  more  over  com¬ 
mercially  available  branch  fittings  . . .  costs  even  less  than  your 
own  field-  or  shop-made  connection.  Made  from  Schedule  40 
pipe,  W-S  FISHMOUTH  is  fully  machined  and  perfectly 
shaped  for  strong,  leak-proof  joints.  A  ready-made  W-S 
FISHMOUTH  is  rated  for  working  pressures  to  55  percent 
of  maximum  run-pipe  limits.  Sizes;  2"  to  12"  11^,  butt 
weld  ends.  Fewer  sizes  handle  many  more  jobs,  eliminate 
need  for  special  fittings. 


FOROE  AND  FITTINGS  DIVISION 


No  time  or  cost  required  to  shape,  fit  or  bevel.  Ideal  for 
close-quarter  work.  Easy  access  to  inspect  weld  penetra¬ 
tion  or  to  back- weld.  W-S  factory  machining  means  a  secure, 
permanent  installation  every  time. 

Ready-made,  the  W-S  FISHMOUTH  costs  less  to  buy  and 
install  than  anything  you  can  buy  or  make.  Write,  today, 
for  complete  information,  prices  and  names  of  distributors 
to:  Forge  and  Fittings  Division,  H.  K.  Porter  Company,  Inc., 
Box  95,  Roselle,  N.  J. 


H.K.PORTER  COMPANY, INC. 


PORTER  SERVES  INDUSTRY:  with  Rubber  and  Friction  Products-THERMOID  DIVISION;  Electrical  Equipmant-OELTA-STAR  ELECTRIC  DIVISION.  NATIONAL  ELECTRIC  DIVISION; 
Specialty  Alloys-RIVERSIDE-ALLOY  METAL  DIVISION;  Relractories-REFRACTORIES  DIVISION;  Electric  Furnace  Steel-CONNORS  STEEL  DIVISION.  VULCAN-KIDD  STEEL  DIVI¬ 
SION;  Fabricated  Products-OISSTON  DIVISION.  FORGE  AND  FITTINGS  DIVISION,  LESCHEN  WIRE  ROPE  DIVISION.  MOULDINGS  DIVISION.  H.  K.  PORTER  COMPANY  do  MEXICO. 
S.  A.;  and  in  Canada.  Rtiractories.  “Olsston"  Tools,  "Federal”  Wires  and  Cables,  "Nepcoduct"  Systems— H.  K.  PORTER  COMPANY  (CANADA)  LTD 
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Interior  view  EAL  DC-7  B  simulator. 

THERMAL 

Halps  K*«p  Pilots  Cool 

In  a  business  where  safety  is  paramount,  pilot 
efficiency  and  equipment  dependability  are  prerequi¬ 
sites.  And,  in  the  flight  simulator  building*  of 
Eastern  Air  Lines  in  Miami,  four  big  Thermal 
central  plant  units  prove  their  dependability  to  pro¬ 
vide  year  ’round  comfort  for  flight  personnel  prac¬ 
ticing  instrument  flying. 

Thermal  Engineering  manufactures  a  complete 
line  of  air  conditioning  and  ventilating  equipment 
for  every  climate  and  to  fit  all  architectural  require¬ 
ments.  To  see  how  easily,  economically  and  efficiently 
Thermal  equipment  will  fit  into  your  new  building 
or  remodeling  plans  write  for  complete  information 
on  Thermal  central  plant  and  multizone  conditioners, 
sprayed  coil  units,  heating  and  ventilating  units, 
heating  and  cooling  coils  and  air-cooled  condensers. 

*Architects:  Stewart  Skinner  Associates,  Miami 
Consultini  Engineers:  R.  L.  Duffer  A  Associates,  Miami 
Thermal  Agent:  A.  C.  Dean  Ce.,  Miami 


Agents  in  principal  cities. 


(Continued  from  page  110) 

Swimmin9  Pool  Heater 

Raypak  Co.,  Inc.,  El  Monte,  Calif.,  announces  the 
addition  of  the  Lifelong  indirect  swimming  pool  heater 
to  its  line  of  direct-fired 
swimming  pool  boilers. 

This  heater  is  guaran¬ 
teed  for  20  years  and  is 
reported  to  be  the  only 
unit  on  the  market  offer¬ 
ing  such  an  extended 
term. 

Heater  contains  two 
heavy-duty  1-inch  cop¬ 
per  coils  connected  in 
parallel  in  order  to  take 
the  full  swimming  pool 
filter  flow.  Absolutely  no 
bypass  is  required.  Flow 
rates  between  30  and  40 
gpm  will  produce  a  tem¬ 
perature  rise  as  low  as 
7-10  deg  F  without  fear 
of  condensate.  Such  high 
flow  rates  will,  in  addition,  have  a  scrubbing  effect  on 
the  internal  walls  of  the  coils.  The  combination  of  low 
temperature  rise  and  high  flow  rates  protects  the  heater 
from  scaling,  the  company  states. 

Since  the  boiler  to  which  the  heater  is  connected  is 
on  a  closed  system,  using  continuous  recirculation  of  the 
initial  fill  water  which  is  provided  from  the  filter  pump 
and  retained  within  the  boiler,  there  is  no  corrosion, 
scaling,  electrolysis,  or  possibility  of  rust,  according  to 
the  manufacturer. 

More  information?  Circle  Item  35,  postcard,  last  page. 


Glass^Tinting  Product 

A  new  glass  tinting  product  developed  and  manufac¬ 
tured  by  Du  Pont  is  described  as  a  sun  control  measure 
for  all  types  of  buildings.  The  product,  called  Sun-X 
glass  tinting,  provides  the  convenience  of  factory-tinted 
glass  at  a  fraction  of  the  cost,  according  to  the  distributor, 
American  Glass  Tinting  Corp.,  Houston,  Tex. 

The  tinting  is  especially  in  great  demand  when  renova¬ 
tion,  remodeling  and  air  conditioning  budgets  are  pre¬ 
pared.  The  unique  liquid  plastic  is  applied  directly  to  the 
inside  of  windows  to  reduce  fade,  heat  and  glare.  The 
bigger  the  building,  the  more  money  is  saved  through 
lower  air  conditioning  costs,  it  is  reported. 

Tests  have  shown  that  Sun-X  glass  tinting  will  reduce 
the  heat  load  through  windows  up  to  82%.  The  product 
will  reduce  ultra-violet  rays — which  cause  fade — by  as 
much  as  99.5%,  and  glare  is  cut  down  as  much  as  91%, 
the  company  states.  After  the  glass  has  been  tinted,  the 
window  can  be  washed  in  the  same  manner  as  before. 
More  information?  Circle  Item  36,  postcard,  last  page. 

(Continued  on  page  114) 
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COMPUTE  ISOUTION 
of  boilor  water  and  fuel 
oil  is  accamitlished  bv  a 
coaxial  tube  assembly, 
with  heat-transfer  liquid 
between  inner  and  outer 
tubes.  Bailer  caataaiiaa- 
tien  in  event  af  aH  tube 
failure  is  impassible. 


BOILER  WATER 


BOILER' 


IMPROVED 

INDICATOR 

immediately 
reveals  presence 
of  oil  in  heat 
transfer  liquid 
in  the  unliKely 
event  a  leak 
should  occur 


HOW  TO  USE 
BOILER  WATER 
DIRECTLY 
IN  A  NO.  6 
FUEL  OIL  HEATER 
WITHOUT  DANGER 
OF  SYSTEM 
CONTAMINATION 


This  Paracoil  Thermo-Film*  fuel  oil 
heater  permits  direct  use  of  boiler  water 
and  fuel  oil  in  the  same  shell.  Des^ 
safely  isolates  oil  and  water  circuits.  Oil 
leak  cannot  contaminate  boiler  stream. 
This  dityiram  explains  the  heater’s  re¬ 
markable  efficiency. 


rmmfiLW' 

•~-8ia  safaty  bar¬ 
rier  heat  transfer 
liquid  — is  ex¬ 
tremely  thin  to 
maintain  maximum 
heat  transfer. 


EXTENDED  SDUFACE 

of  outer  tid>as  substan¬ 
tially  reduces  size  and 
weight  of  heater. 


100%  COUNTER  FLOW 

results  from  straight  tuba 
construction.  Heated  oil 
exits  at  end  where  boiler 
water  enters  at  its  highest 
thermal  head— another  de¬ 
sign  feature  assuring  maxi¬ 
mum  overall  heat  transfer. 
/ 


SIGHT  GLASS 
AND  EXPANSION  CHAMBER 


OIL  outlet 


BOILER 


WATER 


WATER 


SPACE 


PARACOIL  “TNERMO-FILM"  SAFETY  BARRIER  FUEL  OIL  HEATER 

Low  pressure  model— for  gravity  or  forced  circulation  of  boiler 
water.  Provides  maximum  capacity  with  minimum  size.  Also 
available  but  not  shown:  high  pressure  models,  for  use  with 
high  temperature  hot  water  or  steam  as  the  heating  medium. 


OIL  now 


DETAIL  OF  END  CHAMBER 

Shows  how  Thermo-Film*  iso¬ 
lates  shell  and  tube  side  fluids. 


INTERNAL  TURBULENCE 

Oil,  with  low  pressure  loss, 
passes  in  baffled  flow 
across  heating  tubes  —  fur¬ 
ther  increasing  heat  trans¬ 
fer  rates  and  reducing  bulk 
of  the  heater.  (Thickness  of 
oil  flow  line  represents  vis¬ 
cosity). 


BOILER  WATER 


HEAT  transfer  liquid  SPACE 


*Trade  Mark  Reg.,  U.S.  Patent  Office 


For  details,  write  for  Bulletin  60-N  an 

DAVIS  ENGINEERING  amp 

(A  Division  of  American  Metal  Products  Company)  subsidiary 

520  Main  Av«nu«,  Wollinoton,  N.  J. 
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Small,  Lightweight 


n© 

MERCOID 

PRESSURE  CONTROL 


■  m 

• - - ■ — »-*w  • 

-  * 


Cd'NTROl 


For  Mediums  Not  Injurious  To  Steel  Or  Silver  Solder 

Type  AP-153  control  incorporates  a  single  pole, 
double  throw  Mercoid  hermetically  sealed  mercury 
switch  {4A.  1 15V.,  2A.  230V.).  The  control  will  provide 
single  pole  cut-in  high;  single  pole  cut-in  low,  or 
single  pole  double  throw  operation. 

OPERATING  RANGES 


ADJUSTABLE 

OPERATING 

WmMK^ 

RENTIAL  PSIG. 
nter  Set  At 

MAXIMUM 

LIMITS 

RANGE 

LOW 

HIGH 

SURGE 

1  to  20  psig. 

0.3 

0.5 

1  to  30  psig. 

0.4 

0.75 

1  40  " 

ADJUSTMENT:  External. 

PRESSURE  ELEMENT:  Foirprene  diaphragm. 

PRESSURE  CONNECTION:  Vi' I.P.S. 

MOUNTING:  Hat  two  mounting  ears  (one  on  each  tide  of  control) 
or  control  may  be  pipe  mounted  by  meant  of  the  14*  I.P.S.  bottom 
connection. 

WIRING  ENTRANCE:  Two  14'  openingt 

INTERNAL  WIRING  CONNECTIONS:  3  pott  terminal  bbek. 

SWITCH  LEADS:  Silicone  rubber  covered. 

CASE:  NEMA  1 — Heavy  gauge  tteel,  cadmium  plated.  Steel  cover 
(with  glott  front)  finithed  in  charcoal-gray. 

WRin  FOR  lULLETIN  02 
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Chemical  Solution  Pump 

A  low-cost,  positive-displacement,  chemical  solution 
feed  pump  is  introduced  by  Bruner  Corp.,  Milwaukee, 
Wis.  The  Model  17  pump  can  be  used  for  red  water  and 
corrosion  control,  chlorinating  and  sterilizing  drinking 
water  supplies  and  swimming  pools,  neutralizing  acid 
water,  and  feeding  common  chemicals  used  in  water 
treatment. 

Pump  provides  constant  feed  adjustable  to  17  gal  per 
24  hr  and  is  adjustable  while  in  operation.  It  is  corrosion- 
proof,  as  parts  in  contact  with  chemicals  are  made  of 
plastic  or  rubber.  Transparent  pumping  head  and  check 
valves  allow  easy  observation. 

Of  compact  design,  the  pump  has  a  special,  all-purpose, 
mounting  feature.  It  is  precision-metered  for  high  ac¬ 
curacy  solution  feeding.  The  complete  pump  package 
includes  power  drive,  electric  cord,  10  ft  of  plastic 
tubing,  foot  valve,  automatic  injection  nozzle  check,  and 
an  instruction  manual. 

More  information?  Circle  Item  39,  postcard,  last  page. 


Small  Dehumidifier 

Development  of  a  compact  air  dryer  for  continuous  de- 
humidihcation  of  laboratories,  test  rooms,  and  small 
storage  areas  has  been  announced  by  Dryomatic  Corp., 
Alexandria,  Va.  Designated  Model  50,  the  machine  is 
the  smallest  in  its  line  of  dual-bed  desiccant-type  de- 
humidifiers  produced  for  commercial  and  industrial  in¬ 
stallations. 

Designed  to  provide  a  continuous,  low-volume  flow  of 
dehydrated  air,  the  unit  will  And  particular  application  in 
climatic  chambers,  drying  cabinets,  chemical  processing, 
and  for  storage  of  paper  products. 


Here’s  the  most  important  improvement  in  electrical 
water  coolers  in  30  years... the  all-new  Cordwall 
Cooler.  It’s  off  the  floor,  flush  with  the  wall  and  it 
conceals  all  plumbing. 

Reception  by  industry,  commerce,  schools  and  insti¬ 
tutions  has  been  tremendous. 


Unit  50  removes  up  to  24  lb  of  water  per  24  hr,  and 
can  hold  10%  relative  humidity  in  confined  spaces  up  to 
17,500  cu  ft.  The  machine  delivers  a  constant  flow  of  50 
cfm  dry  air  by  alternate  utilization  of  two  beds  of  perma¬ 
nent  silica  gel  drying  agent.  While  one  bed  removes 
moisture  from  the  air,  the  other  is  regenerated  by  built-in 
electrical  heating  elements  which  vaporize  the  adsorbed 
moisture  and  exhaust  it  outside  the  dehumidified  space. 
Fully  automatic  on-off  control  is  provided  by  a  hair- 
element  humidistat. 

Machine  meaures  37  by  17  by  23  inches  and  weighs 
185  lb. 

More  information?  Circle  Item  40,  postcard,  last  page. 


The  Cordwall  saves  up  to  %  of  the  space  needed 
by  standard  coolers.  It  can  be  installed  at  any  con¬ 
venient  height.  It’s  the  modern,  attractive  and  extra¬ 
efficient  cooler  you  should  consider  for  your  next 
installation  or  replacement. 

Write  for  the  name  of  your  nearest  Cordley  distribu¬ 
tor  and  bulletin  ~WH-59  today. 


Thar*  ara  22  other 
Cerdlay  Elactric 
Watar  Ceolars,  too. 


CORDLEY  A  HAYB8 

443  Fourth  Avanua,  Naw  York  16,  N.V. 
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"...  flexible  modular 
construction;  two  bearings, 
lifetime  lubricated ;  all 
panels  removable;  center 
hub  rotors 


News  of  Equipment  and  Materials 


Classroom  Sink  Unit 

An  island  sink  unit  has  bec'n  added  to  the  company's 
line  of  ail-steel  classroom  equipment,  it  was  announced 
by  Grade-Aid  Corp.,  Nashua,  N.H.  This  modular  unit 
offers  accessibility  from  all  four  sides  when  installed  as 
an  island  sink,  or  three  sides  in  a  peninsular  type  of 


installation.  A  choice  of  it,  4,  or  6-ft  widths  combines 
with  six  heights  to  fit  any  classrom  need,  from  kinder¬ 
garten  to  high  school. 

Specifiers  may  choose  a  one-piece  complete  stainless 
steel  top  or  a  heavy-duty  Melamine  plastic  top  (illus¬ 
trated),  both  of  which  are  designed  for  years  of  hard  wear, 
resistance  to  dents  and  scratches,  and  convenience  in  keep¬ 
ing  clean. 

All  sink  units  are  shipped  complete  with  fixtures,  level¬ 
ing  bolts,  and  sliding  doors,  ready  for  installation,  and 
are  factory  guaranteed.  Optional  items  include  squirt- 
proof  bubbler  and  gooseneck-type  faucets.  There  are 
two  colors  available  and  three  types  of  doors — all-steel, 
pegboard.  or  plastic  woodgrain. 

More  information?  Circle  Item  41,  postcard,  last  page. 


Accurate  Pressure  Gages 

A  series  of  what  are  described  as  extremely  accurate 
pressure  gages,  known  as  the  Master-test  line,  is  an¬ 
nounced  by  Marsh  Instrument  Co.,  Skokie,  Ill.  Made  in 
all  standard  pressure  ranges,  and  in  compound  and 
vacuum  types,  the  gages  are  individually  dead-weight 


•  “...and  packed  with  many  more  facts  in  a  just-printed, 
48-page  catalogue  about  what  D-H  now  offers  you  in  its 
popular  30-model  central  station  air  conditioning  units 
(horizontal  and  vertical).  Handy  time-saver  fan  per¬ 
formance  curves  included,  too!"  Contact  direct  for 
Engineering  Manual  No.  CSHV  312,  and  name  of 
Manufacturer's  Agent  nearest  you.  Send  for  yours. 


tested  and  guaranteed  accurate  within  plus  or  minus  % 
of  1%  of  the  maximum  dial  reading  over  the  entire 
range. 

To  assure  accuracy  of  reading  in  keeping  with  the 
greater  accuracy  of  the  instruments,  a  new  type  of  dial, 
called  the  Read-easy,  has  been  developed  in  which  an 
inner  arc  shows  major  marking  and  an  outer  arc  shows 


the  finer  graduations — a  new  type  of  scale  which  permits 
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the  gage  to  be  read  with  the  accuracy  of  a  caliper  rule, 
the  company  reports. 

Further  accuracy  is  obtained  by  three  reading  methods: 
a  twin-tip  or  gun-sight  pointer;  a  new  type  of  mirror 
scale;  and  a  “non-parallax”  dial  from  which  the  ob¬ 
server  always  obtains  a  correct  reading  even  when  the 
dial  is  read  at  an  angle. 

More  information?  Circle  Item  42,  postcard,  last  page. 
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News  of  Equipment  and  Materials 


because  lt*s 

Simpler 


Heavy-Duty  Ventilating  Pans 

A  line  of  heavy-duty  Breezemaker  ventilating  fans, 
with  six,  seven  and  eight-foot  blade  diameters,  is  an¬ 
nounced  by  Monarch  Electric  Co.,  New  Britain,  Conn. 
Designated  the  Type  E  line,  fans  are  rated  from  45,000 


Boiler  Water 
Level 
Controls 


to  175,000  cfm,  and  are  designed  to  eliminate  the  high 
installation  and  maintenance  costs  of  smaller  light-duty 
fans  in  laundries,  garages,  warehouses,  auditoriums  and 
industrial  plants. 

Line  meets  NEMA  standards  for  safety  and  is  offered 
with  open,  totally  enclosed  or  explosion-proof  motors  for 
every  normal  or  hazardous  application.  Motors  range 
from  1/2  to  20-hp.  Shown  in  photo  is  installation  of  an 
8-ft  fan  in  large  department  at  Fafnir  Bearing  Plant. 
More  information?  Circle  Item  43,  postcard,  last  page. 

Three-Way  Solenoid  Valves 

Series  L3  high-flow,  three-way,  solenoid  valves  for  gen¬ 
eral  industrial  use  are  announced  by  Skinner  Electric 
Valve  Division,  New  Britain,  Conn. 

Designed  to  control  such  common  media  as  oil,  air, 
water,  vegetable  and  petroleum  oils,  inert  gases,  kero- 


■  Of  all  boiler  water  level  controls, 
we  believe  Magnetrol  to  be  the  safest. 
Ceruinly  it  is  the  simplest. 


■HMa  a  im-ui- 

■Mctakt,  “trips”  ^ 
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■ifMt  attacksS 
ta  a  aiareari 
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A  PERMANENT  Alnico  magnet, 
located  outside  the  float  chamber, 
links  boiler  water  level  and  electrical 
controls.  This  infallible  magnetic 
link  eliminates  mechanical  parts 
normally  subject  to  wear  and  fadgur 
failure.  Pioneered  and  perfected  by 
Magnetrol,  it  provides  almost  un¬ 
limited  operating  life. 

The  brass  “No-Scale"  float  chamber 
liner,  another  exclusive  Magnetrol 
feature,  is  self-cleaning.  It  actually 
“flexes"  off  scale  and  prevena  “stick¬ 
ing”  of  the  float. 

These  are  just  two  of  many  advances 
for  greater  boiler  safety  found  only 
in  MagnetroL  Standard  Magnetrol 
units  are  available  for  temperatures 
up  to  7S0°F.,  at  pressures  up  to  600 
psi,  for  single  sage  (low  water  cut¬ 
off)  or  multi-level  stage  (pump 
control  plus  low  water  cutoff  and 
alarm)  service  with  as  many  as  three 
separate  switching  actions.  Special 
unia  are  available  for  more  extreme 
requirements. 

MAGNKTROLp  Inc. 


MAGNETROL,  INC.,  2106  S.  MorilMlI  Rive.,  CMceee  23,  III. 
G«aN«iiMii:  PMom  Mad  aw  Catalae  Sactiaa  III  oad  fall  laforaM- 
tioa  oa  Moeacfrel  lollar  Watar  Laval  Coafrelt.  t 


Mail  the  Coapen  New  far  the  foets 


TEMPERATURE 

READINGS 


•  Hot  Wotor  Syttoms 

•  Floors,  Walls,  Coilings 

•  Rofrigorcrtod  Coils 

•  Insulotion 

•  All  Othor  Low  Tamps. 


News  of  Equipment  and  Materials 


Frame  for  Dust-Odor  Filter 

A  combination  Aerosolve-Charcoal  filter  frame,  espe¬ 
cially  developed  to  provide  a  compact  filter  bank  for 
both  dust  and  odor  removal,  is  introduced  by  Cambridge 
Filter  Corp.,  Syracuse,  N.  Y.  The  upstream  portion  of 
this  permanent  steel  frame  holds  a  standard  12-inch  deep 
Aerosolve  filter  cartridge  in  a  choice  of  95%,  85%,  or 
35%  discoloration  efficiency  on  atmospheric  dust.  The 
downstream  end  is  designed  for  easy  installation  of  an 


activated  charcoal  filter  of  the  user’s  choice.  The  entire 
unit — frame,  Aerosolve  filter  and  activated  charcoal  filter 
— can  be  supplied  by  the  company  as  a  complete  package. 
The  high-efficiency  filter  effectively  protects  the  charcoal 
filter  from  plugging  with  dust  and  loss  of  odor-removal 
capacity.  With  this  combination  frame,  installation  and 
servicing  are  greatly  simplified  and  access  space  mini¬ 
mized.  Unit  has  a  capacity  of  1000  cfm  and  overall 
dimensions  are  24  x  24  x  21  inches. 

More  information?  Circle  Item  45,  postcard,  last  page. 


You  can  accurately  read  any  low  surface  tem¬ 
perature  with  the  Alnor  Type  2300  Surface 
Pyrometer— in  3  to  5  seconds. 

Take  this  rugged,  portable  instrument  to  any 
job  in  the  field  and  see  how  performance  to 
laboratory  standards  can  save  invaluable  time 
in  balancing  out  a  system... save  the  money  lost 
on  call-backs.  Large  6'  mirrored  scale  is  direa 
reading,  no  conversion ...  no  errors  in  readings 
...  1®  per  division.  Precision  jeweled  movement 
Is  protected  against  abuses  of  portable  service 
by  sturdy  walnut  case.  Comes  complete  with 
matched  thermocouple  and  lead  ready  to  use 
on  your  next  trip  out.  Send  for  Bulletin  4257 
and  get  the  complete  story  on  the  full  line  of 
Alnor  Pyrometers.  Just  tear  out  this  ad  and 
mail  on  your  letterhead  to:  Illinois  Testing  Lab¬ 
oratories,  Inc.,  Room  ^14,  420  N.  LaSalle  St., 
Chicago  10,  Ill. 


PRECISION  INSTRUMENTS 
FOR  EVERY  INDUSTRY 


Fountain-Cuspidor  Combinations 

Conforming  with  the  simple  architecture  of  today’s 
schools,  Kohler  Co.,  Kohler,  Wis.,  announces  a  new 


series  of  recessed  and  semi-recessed  drinking  fountain- 
cuspidcu:  combinations  for  gymnasiums. 

The  drinking  fountains  have  non-squirting  bubblers 
located  at  a  convenient  height  and  angle.  Metal  guards 
protect  the  users  against  mouth  contact.  Cuspidors 
feature  chromium-plated  brass  spreader,  supply  pipe 
from  by-pass  valve  on  fountain,  strainer  and  brass  trap 
with  cleanout  extension  to  wall.  Fountain-cuspidor  com¬ 
binations  are  of  smooth,  square  design  to  simplify  clean¬ 
ing  and  maintenance. 

More  information?  Circle  Item  46,  postcard,  last  page. 
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Cycling  Thermostat  Controls 

Slim-line  design  that  permits  shallow  depth  mounting, 
and  convenient  side  access 
to  terminals  for  fast,  easy 
servicing  are  among  the 
chief  advantages  offered  by 
a  pair  of  cycling  thermo¬ 
stat  controls  for  air  condi¬ 
tioning  equipment  recently 
introduced  by  Ranco,  In¬ 
corporated,  Columbus, 

Ohio. 

Designated  the  C21 
(illustrated)  and  C22 
Series,  the  controls  are  de¬ 
signed  to  operate  window 
or  unit  air  conditioners, 
compressors,  strip  heaters 
and  reverse-cycle  heat  pumps  under  cross  ambient  condi¬ 
tions  in  a  wide  variety  of  applications. 

A  new  “dial-within-a-dial”  rotary  selector  switch, 
available  as  an  optional  feature  on  both  models,  is  another 
important  advantage  provided  by  the  units,  according  to 
the  manufacturer. 

More  information?  Circle  Item  47,  postcard,  last  page. 


Commercial  Centerset 

A  new  heavy-duty  4-inch  centerset  combination  lava¬ 
tory  fitting,  with  the  company’s  self-seating  closure  is 
available  from  Kel-Win  Mfg,  Co.,  Inc.,  Richmond,  Va. 
This  fitting  is  ideally  suited  for  use  in  public  washrooms, 
hotels,  motels,  dormitories,  hospitals  and  other  places 
where  the  work  load  is  heavy,  the  company  states. 

The  self-sealing  principle  operates  by  a  cam  and 


straight-lift  piston  action.  Unlike  the  spring-loaded  fau¬ 
cet  that  snaps  shut  when  released,  these  faucets  remain 
open  at  any  desired  water  flow,  leaving  both  hands  free. 
But  final  closing  and  seating  is  automatic.  The  person 
using  faucet  starts  the  closing  operation  by  hand  but, 
before  a  half  turn  is  accomplished  manually,  two  things 
happen:  the  vertical  piston  and  stem  is  in  free  position, 
and  a  spring  takes  over  to  close  or  seat  the  valve;  and, 
at  the  same  time,  water  pressure  pushing  up  against  the 
bottom  of  the  valve  in  the  direction  of  closing  applies 
pressure,  helping  to  seat  the  valve  and  insure  a  positive 
and  permanent  seal. 

More  information?  Circle  Item  48,  postcard,  last  page. 


Pictured  above  is  a  portion  of  the  final  assembly  line  at 
Aerovent  showing  8  units  slated  for  delivery  to  a  large 
Midwestern  automobile  accessory  manufacturing  plant. 
Designed  to  supply  ample  quantities  of  clean,  pre-heated 
or  cool,  outside  air  to  replace  air  exhausted  by  ventilat¬ 
ing  systems,  the  Aerovent  Gas-Fired  Air  Make-Up  Unit 
keeps  air  fresh;  eliminates  drafts  and  negative  pressures. 
Safe,  dependable  operation  and  automatic,  semi-auto¬ 
matic  or  manual  control  with  natural,  mixed,  manufac¬ 
tured  or  propane  gas. 

For  winter  or  summer  use,  these  compact,  packaged 
units  are  available  in  four  unit  arrangements  and  four 
sizes  from  36"  to  54"  for  various  capacities,  BTU  ratings 
and  pressure  conditians. 

Write  for  bulletin  880. 

OTHER  UNITS  AVAILABLE  FOR  SnAM  OR  HOT  WATER 
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Aerovent 


Ash  and  Brandt  Streets 


,  INC. 

Piqua,  Ohio 
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Solution  Food  Pump 

A  low-cost  solution  feed  pump,  called  the  No.  77  Solu¬ 
tion  Feeder,  used  for  chlorinating  hcrnie  well  water  sys¬ 
tems  or  introducing  phosphate  or  mild  alkali  treatment 
to  control  scale,  corrosion  and  red  water  is  available 
from  Calgon  Co.,  Pittsburg,  Pa. 

The  small,  electrically  operated,  diaphragm  pump  has 
a  feed  rate  adjustable  from  one  pint  to  three  quarts  per 
hour  and  will  feed  into  any  water  line  having  up  to 
100  psi  pressure.  Besides  chlorinating  to  make  water  safe 
to  drink,  the  unit  can  feed  hypochlorite  solutions  to 
precipitate  dissolved  iron  and  hydrogen  sulfide  in  con¬ 
junction  with  filtering  systems. 

More  information?  Circle  Item  49,  postcard,  last  page. 


Air  Sampling  Kit 

An  air  sampling  kit  is  available  from  Celman  Instru¬ 
ment  Co..  Chelsea,  Mich.  This  instrument  combines 
vacuum  pump,  flowmeter,  and  weather-proof  housing. 
The  kit  can  be  used  to  collect  samples  of  dusts,  radioactive 


aerosols  and  gases.  For  determining  dusts  in  air,  special 
filters  and  filter  holders  are  available  as  accessories. 

The  vacuum  pump  used  is  a  carbon-ringed  piston  unit 
which  never  requires  lubrication.  A  choice  of  2  or  4-cfm 
air  capacity  is  offered.  The  flow  indicating  device  is  a 
tapered-orifice  plastic  meter. 

Instrument  has  uses  in  collecting  dusts  and  gases  for 
analysis  in  air  pollution  studies,  health  physics  surveys, 
safety-health  work  and  process  efficiency  tests.  The  de¬ 
termination  of  air-borne  dust  has  become  increasingly 
important  in  precision  instrument  and  electronic  work 
where  small  particles  cause  component  malfunction. 
More  information?  Circle  Item  50,  postcard,  last  page. 


WATCH  FOR  THIS 

Next  month’s  (October)  Reference  Section  covers 
!  Design  and  G>st  Data  for  Ice  Rinks  of  all  types. 
It  will  be  the  most  comprehensive  collection  of 
application  data  ever  published  on  this  subject. 

Whether  you  are  interested  in  the  design  of  ice 
skating  rinks  or  are  investigating  costs  for  a  client, 
i  you  will  And  this  article  valuable. 
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The  following  pages  bring  you  some  of  the  latest 
developments  in  automatic  controls  from  Honeywell. 
They  widen  your  choice  of  products;  give  you  more  to 
work  with. 

For  complete  information  on  these  new  control  prod¬ 
ucts  and  systems,  call  your  nearest  Honeywell  sales 
oflBce.  Honeywell  provides  112  sales  offices  throughout 
the  country.  Each  is  staffed  with  control  specialists  to 
assist  you  in  writing  specifications  and  preparing  control 
layouts. 
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Honeywell’s  new  Selectographic 
DataCenter"^  features  modular  design! 


- 

It  simplifies  appiication, 

adds  new 

economy  to  centralized  control  1 

i 

1 

rpHE  Honeywell  DataCenter  lets  one  man 
-l-do  the  work  of  a  crew  — set  temperatures, 
make  adjustments,  supervise  critical  areas  of  an 
entire  building’s  air  conditioning  system  from 
one  central  location. 

And  Honeywell’s  modular  building  block  de¬ 
sign  gives  greater  economy,  new  flexibility. 
Starting  with  the  basic  unit— the  central  Selecto- 

graphic  Console — modules  of  a  standard  2'  by  2' 
dimension  may  be  added  as  the  need  arises  or 
as  budget  permits.  Honeywell’s  Selectographic 
DataCenter  can  be  installed  in  buildings  of  all 
sizes,  for  all  pur^wses;  can  grow  with  your  needs. 

For  more  information  about  this  panel,  call 
your  local  Honeywell  office.  Or  write  Honeywell, 

Dept.  HV-9-92,  Minneapolis  8,  Minnesota. 

1 

*Trademark 

1 

i 

FOR  MORE  TO  WORK  WITH  WORK  WITH  HONEYWELL 

Honeywell 

.... 

H  Ml/ 

Now  you  can  maintain  stabiiity,  pow< 
performance  in  Centrai  Fan  Controi : 


Protect  your  pneumatic  control  system 
with  Honeywell's  Dryer,  Filter  &  PRV  Station 


To  maintain  top  performance  and  avoid 
corrosion  in  your  pneumatic  control  sys¬ 
tem,  the  air  must  be  properly  cleaned  and 
dried,  with  its  pressure  reduced  to  the  ex¬ 
act  control  pressure.  These  new  Honeywell 
products  assure  continuing  top  perform¬ 
ance  by  protecting  your  precision  pneu¬ 
matic  controls  from  corrosion  and  dirt. 
This  assures  you  of  a  longer,  trouble-free 
life  from  your  pneumatic  control  system. 


With  the  largest  field  force  in  the  in¬ 
dustry— in  112  offices  across  the  country — 
Honeywell  gives  the  most  convenient, 
prompt,  efficient  service. 

Specify  the  entire  line  of  Honeywell 
pneumatic  controls  .  .  .  the  very  finest  in 
the  world.  F  3r  more  information,  call  your 
nearest  Honeywell  office,  or  write  to  Minne- 
apolis-Honeywell,  Department  HV-9-132, 
Minneapolis  8,  Minnesota. 
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Check  your  fan 
system’s  temperatures 
accurately— with 


PNEUMATIC  CONTROL  SYSTEM 


HONEYWELL’S 

ELECTRONIC 

INDICATOR 


Scale  shown  full  size.  Twin  hairline 
index  prevents  parallax  errors. 


Compact  chassis  only  6  wide. 
Slides  out  for  inspection  without 
stopping  operation  of  indicator. 


JtomatiC  Air  Dryor— An  exclusive  from  Honeywell! 
itracts  all  damaging  moisture  from  the  compressed  air 
;he  pneumatic  control  system.  Requires  virtually  no 
Two  fully  automatic  drying  tanks  work  interchangeably. 

Iter— Highly  efficient  new  filter  removes  all  dirt  and  oil 
1  pressure  air.  Has  a  transparent  housing  and  a  replace¬ 
ment,  so  you  can  check  visually  to  see  when  it  needs 

ressure  Reducing  Valve  Station— Maintains 
control  air  at  the  precise  pressure  regardless  of  the  drain 
1.  Built-in  safety  pressure  relief  valve  can  be  adjusted 
i  safe  operating  pressure  of  the  downstream  line.  PRV 
automatically  bleed  off  the  pressure  difference  when 
1  one  pressure  system  to  another. 


With  this  new,  compact  indicator,  the  operating  engineer 
can  remotely  read  temperatures  at  any  point  in  a  central 
fan  system  simply  by  pressing  a  button.  And  he  gets  the 
most  accurate  readings  used  in  air  conditioning.  Honey¬ 
well’s  indicator  can  be  read  to  plus  or  minus  1/5  of  a  degree. 

Central  fan  system  temperatures  can  all  be  checked  in¬ 
stantly  on  this  one  instrument  in  less  than  a  square  foot 
of  panel  space.  Sensing  elements  are  connected  to  the  in¬ 
dicator  by  low  voltage  wiring. 

At  little  extra  cost,  a  Honeywell  Systems  Analyzer  can 
be  added  when  desired.  Using  the  same  wiring  and  sensing 
elements  as  the  indicator,  it  records,  on  a  12-inch  wide 
strip  chart,  the  readings  for  any  points  or  combination  of 
points  providing  a  permanent  record. 
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NEW  LITERATURE 


Use  fhe  prepaid  postcard  on  last  page  for  securing  your  copies  of  these  catalogs. 

(Zone  Heet  Ceetrol 

Zonvalve,  called  a  modem  zone  heat 
control  for  steam,  hot  water,  and 
chilled  water  systems,  is  described  in 
4-paKe  bulletin  published  by  Heat- 
Timer  Corp.,  New  York,  N.  Y.  Bulletin 
gives  construction  features,  dimen¬ 
sions,  and  wiring  and  typical  installa- 
I  tion  diagrams. 

t  Circle  Item  51  on  Inquiry  Card 


SilcHt  Refrigerant  Condenser 

A  16-page  manual  describing  the 
company’s  silent  refrigerant  con¬ 
denser  is  offered  by  Edwards  Engi¬ 
neering  Corp.,  Pompton  Plains,  N.  J. 
Manual  includes  a  detailed  explana¬ 
tion  of  Airvec’s  operating  principle, 
specific  operating  advantages,  instal¬ 
lation  instructions  and  other  data. 

Circle  Item  57  on  Inquiry  Card 


Eleetroeic  Air  Cleaeer 

A  16-page  pro<luct  bulletin  which 
describes  the  Model  B  Rollotron  elec¬ 
tronic  air  cleaner  is  announced  by 
American  Air  Filter  Co.,  Inc.,  Louis¬ 
ville,  Ky.  Included  are  details  of 
operation,  equipment  drawings,  capac¬ 
ity  and  dimension  tables,  specifica¬ 
tions,  and  typical  installations. 

Circle  Item  52  on  Inquiry  Card 


Uedergroued  Pipe  lesuiation 

Information  on  three  customized 
systems  of  underground  pipe  insula¬ 
tion  is  available  from  Concrete  Ther¬ 
mal  Casings,  Inc.,  Seattle,  Wash.  Bro¬ 
chure  describes  “CTC,”  “Z-Crete,” 
and  “b-t-u”  systems,  and  the  qualities 
that  make  one  of  these  systems  just 
right  for  any  job  requirements. 

Circle  Item  58  on  Inquiry  Card 


Vertical  Turbine-Type  Pumps 

Short-coupled,  vertical  turbine-type 
])umps  for  a  wide  range  of  applica¬ 
tions  are  described  in  Bulletin  08B- 
9409,  published  by  Allis-Chalmers 
Manufacturing  Co.,  Milw’aukee,  Wis. 
Four-page  bulletin  describes  applica¬ 
tions,  parts  and  performance  of  the 
pumps  in  40  sizes  to  8000  gpm. 

Circle  Item  59  on  Inquiry  Card 


Installation  Guides 

Bell  &  Gossett  Co.,  Morton  Grove, 
Ill.,  offers  two  new  installation  guides. 
The  booklets,  one  for  package  liquid 
coolers  (SI)-704-CA)  and  the  other 
for  condensing  units  and  motor  com¬ 
pressors  (SD-714-CA),  contain  all  es¬ 
sential  data  needed  for  installing  this 
erjuipment. 

Circle  Item  53  on  Inquiry  Card 


Pipe  Wrap  Tapes 

Permacel,  New  Brunswick,  N.  J., 
makes  available  a  6-page  brochure  de¬ 
scribing  its  various  types  of  pipe 
wrap  tapes  for  the  control  of  cor¬ 
rosion.  A  comprehensive  chart  of 
pipe  wrap  coverage  data  and  speci¬ 
fications  for  use  of  the  tapes  are  also 
included  in  the  infoimative  bulletin. 

Circle  Item  60  on  Inquiry  Card 


Valves  tor  Heating,  Air  Ceuditioning 

Bronze  and  iron  body  gate,  globe 
and  check  valves  for  heating  and  air 
conditioning  systems  are  illustrated 
and  described  in  Bulletin  No.  V-6, 
published  by  The  Fairbanks  Co.,  New 
York,  N.  Y.  Each  description  in¬ 
cludes  application,  basic  design  fea¬ 
tures  and  standard  sizes. 

Circle  Item  54  on  Inquiry  Card 


Condensation  Pumps 

Condensation  pumps  for  steam  heat¬ 
ing  systems  are  described  in  a  6-page 
catalog  offered  by  Pump  I)iv.,  C.  H. 
Wheeler  Manufacturing  Co.,  Philadel- 
I)hia,  Pa.  Installation  diagrams  are 
shown;  ratings,  capacities,  pre.ssures 
and  speeds  are  given  for  six  different 
types  of  condensation  pumps. 

Circle  item  61  on  Inquiry  Card 


Packaged  Firetube  Boilers 

A  discussion  of  packaged  firetulx* 
iKiilers — from  construction  features  to 
final  test  and  start-up  sei-vice — is  pre¬ 
sented  in  a  12-page  brochure  publi.shed 
by  Cleaver-Brooks  Co.,  Milwaukee, 
Wis.  Bulletin  covers  boilers  through 
600  hp  for  heating  and  processing, 
steam  or  hot  water. 

Circle  Item  55  on  Inquiry  Card 


Air  Dehumidifier 

Niagara  Blower  Co.,  New  York, 
N.  Y.,  announces  Bulletin  No.  140  de¬ 
scribing  the  Hygrol  air  dehumidifler. 
This  apparatus  uses  a  liquid  absorbent 
for  drying  air  to  control  its  proper¬ 
ties  for  industrial  processing,  product 
drying,  and  space  conditioning.  Chart 
of  dehumidifying  capacities  included. 

Circle  Item  62  on  Inquiry  Card 


Radiant  Heating  Slab  Construction 

A  new  edition  of  the  8-page  report. 
Radiant  Heating  Slab  Construction, 
is  offered  by  A.  M.  Byers  Co.,  Pitts¬ 
burgh,  Pa.  Included  are  sketches  of 
various  types  of  radiant  heating  slab 
construction,  in  preferred  order,  plus 
a  digest  of  construction  recommen¬ 
dations. 

Circle  Item  56  on  Inquiry  Card 


(New  Literature  continued  on  page  126) 


Swf-centoiiMd  yp>fj( 
b«ltMt  roof  vontHotor 


The  outstanding  performance  of  the  VP-Ex  Belted  Roof  Venti¬ 
lator  is  derived  from  insistence  on  quality  at  every  step«-from 
its  galvanised  ctmstruction  through  its  complete  industrial-type 
propdler  Am.  This  large-capacity  workhorse  keeps  overall  height 
at  a  minimum  while  providing  efficient  operation  and  proper 
dearance  between  air  discharge  and  roof.  Capacities  from  4450 
CFM  to  33900  CFM;  also  available  in  snuiller  direct  drive  sizes. 


Sami  far  iuHafin  St2 


THE  NEW  YORK  BLOWER  C 

SAteS  OFFICES;  3147  90UTH  SHIELDS  AVENUE  .  CHtCAAO  lC  4 


m 


0ui€kdrait...m  world’s  safest 

POWER  DRAFT  UNIT  FOR  INDUSTRIAL,  RESIDENTIAL 


AND  INSTITUTIONAL  EXHAUSTING 


Quickdraft  provides  industry,  commerce,  institu¬ 
tions  and  homebuilders  power  draft  engineered  for 
economical  and  efficient  combustion  regardless  of 
building  or  atmospheric  conditions.  Models  suitable 
for  every  heating  or  incinerator  application  .  .  . 
eliminate  pulsating  or  chattering,  puffing,  smoking 
and  sooting.  Reduce  building  costs,  no  tall,  unsightly 
stacks  required.  Quickdraft  also  provides  industry 
with  V4  inch  to  60  inches  W.G.  static  pressure  for 
exhausting  corrosive  gases,  abrasives  and  paint 
spray.  Heavy-duty,  high-pressure  models,  6  inches 
to  30  inches  diameter,  are  available  for  moving 
bulk  materials  or  anything  that  can  be  moved  by 
air.  Because  there  are  no  motors,  fans  or  bearings 
in  exhaust  line,  only  Quickdraft  avoids  costly  clog¬ 
ging,  corrosion  of  moving  parts  or  fan  failure. 


Qvtekdratt 

CORPORATION 


P.O.  Box  17 — O  Canton  I,  Ohio 


SMtd  for  QUICKDRAFT  ENGINEERING 
DATA  on  your  application  .  .  .  now. 


IMPORTANT  NOTICE 

For  withstanding  corrosivo  gotot.  oil  Quickdraft  units  aro 
ovailoblo  in  standard  ocid  rosisting  vilroous  onamol.  No.  316 
Stoinloss  Stool,  rigid  plastics  (P.V.C.)  and  with  plastic  and 
Fiborglas  coalings. 


FANS  OR  BEARIN6S  IN  EXHAUST  LINE 


New  Literafure 


(Continued  from  page  124) 

Use  the  prepaid  postcard  on  last  page  for 
securing  your  copies  of  these  catalogs. 

Direct  Expanden  Ceils 

A  40-page  catalog  describing  Type 
“X”  direct  expansion  coils  is  published 
by  McQuay,  Inc.,  Minneapolis,  Minn. 
More  than  half  of  Catalog  No.  405  is 
devoted  to  detailed  temperature  and 
altitude  conversions,  rating  tables, 
and  psychrometric  tables  and  charts 
for  quick,  direct  coil  selection. 

Circle  Item  63  on  Inquiry  Card 

Air  PiltrotioR 

Flanders  Filters,  Inc.,  Riverhead, 
N.  Y.,  announces  a  48-page  filtration 
catalog.  Following  an  introduction 
covering  the  general  subject  of  air 
filtration,  catalog  presents  product 
information  and  selection  data  on  the 
company’s  Airpure  absolute  filters  and 
Expandure  filters. 

Circle  Item  64  on  Inquiry  Card 


Sheet  Metal  Predacts 

Inland  Steel  Products  Co.,  Mil¬ 
waukee,  Wis.,  announces  a  64-page 
pocket-size  catalog.  No.  300-a,  on  Mil- 
cor  sheet  metal  products.  Contents  in¬ 
clude  product  and  installation  data  for 
roof  drainage  products,  building  spe¬ 
cialties,  ventilators,  and  heating  and 
air  conditioning  products. 

Circle  Item  65  on  Inquiry  Card 


Ught  Weight  Weldleg  PiHiegs 

Savings  obtainable  by  using  light 
weight  carbon  steel  piping  are  out¬ 
lined  in  Bulletin  TT-942,  entitled  Fit¬ 
tings  and  Flanges  for  Light  Weight 
Piping,  available  from  Tube  Turns 
Div.,  Chemetron  Corp.,  Louisville,  Ky. 
Specifications  are  given  for  elbows, 
tees,  caps,  reducers,  and  flanges. 

Circle  Item  66  on  Inquiry  Card 


Variable-Speed  Drives 

Sterling  Electric  Motors,  Inc.,  Los 
Angeles,  Calif.,  announces  8-page  bul¬ 
letin  No.  195  covering  its  Speed-Trol 
variable-speed  drives.  Bulletin  illus¬ 
trates  and  describes  the  basic  types 
of  variable-speed  drives,  plus  a  vari¬ 
ety  of  modifications,  and  includes  sug¬ 
gested  applications. 

Circle  Itom  67  on  Inquiry  Card 


Pachagod  Air  Coaditionars 

An  8-page  brochure  (Bulletin  8525) 
describing  the  American-Standard 
line  of  packaged  air  conditioners  is 
available  from  American-Standard 
Industrial  Division,  Detroit,  Mich. 
Capacities  and  physical  data  are  pre¬ 
sented  in  tabular  form,  covering  both 
air-cooled  and  water-cooled  designs. 

Circle  Ifom  6t  on  Inquiry  Card 


(Continued  on  page  128) 
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New  Literature 


(Continued  from  jHige  126) 

Use  the  prepaid  postcard  on  last  page  for 
securing  your  copies  of  these  catalogs. 


Sheet  Metal  Specialties 

A  12-page  catalog,  No.  35-8,  of 
sheet  metal  specialties  serving  a  wide 
variety  of  applications  is  announced 
by  Carrier  Corp.,  Syracuse,  N.  Y. 
Brochure  provides  detailed  informa¬ 
tion  on  round  metal  ducts,  called 
Spira-Pipe;  also  die-formed  elbows 
and  flexible  quick-connectors. 

Circle  Item  69  on  Inquiry  Card 


leductioR  Air  Coeclitioeers 

An  8-page  brochure  (Bulletin  9127) 
describing  the  improved  line  of  Amer¬ 
ican  Blower  low-pressure  Inductor 
air  conditioners  for  perimeter  air  con¬ 
ditioning  of  multi-room  buildings  is 
available  from  American-Standard  In¬ 
dustrial  Division,  Detroit,  Mich.  Se¬ 
lection  data  are  included. 

Circle  Item  70  on  Inquiry  Card 


Charcoal  Filters 

The  use  of  activated  charcoal  filters 
as  part  of  a  two-stage  air  cleaning 
system  is  the  subject  of  a  4-page  bul¬ 
letin  published  by  Minneapolis-Honey- 
well  Regulator  Co.,  Minneapolis,  Minn. 
Action  of  activated  charcoal  is  ex¬ 
plained;  company’s  charcoal  filter  cells 
are  described. 

Circle  Item  71  on  Inquiry  Card 


Make  ■ilie  Job 


Shorter,  Lighter  Motors 

General  Electric  Co.,  Schenectady, 
N.  Y.,  offers  8-page  bulletin,  GEA- 
6927,  describing  company’s  'Thinline 
motor,  rated  from  1  to  5  hp  in  drip- 
proof  and  totally  enclosed  construc¬ 
tions  for  limited  space  applications. 
Bulletin  includes  product  features,  in¬ 
terchangeable  flange  dimensions. 

Circle  Item  72  on  Inquiry  Card 


On  horisonUI  battery  runs,  the 
new  Jay  R.  Smith  Caulked  Long 
Barrel  Fittings  make  Wall-Hung  Fix¬ 
ture  installations  “PLUMB-EASY.” 


Providing  an  extra  long  spigot, 
Long  Barrel  Fittings  permit  caulked 
carrier  fittings  to  be  installed  on 
36"  (or  less)  centers  without  re¬ 
quiring  additional  piping,  and  elim¬ 
inating  the  caulking  of  extra  joints. 


Wall-to-Wall  CoRvectors 

Bulletin  259-A,  offered  by  Modine 
Manufacturing  Co.,  Racine,  Wis.,  gives 
descriptive  and  engineering  informa¬ 
tion  on  company’s  line  of  Perma-Trim 
wall-to-wall  convectors.  It  includes 
sizes,  specifications,  and  complete  se¬ 
lection  data  for  face  outlet  and  slop¬ 
ing-top  outlet  types. 

Circle  Item  73  on  Inquiry  Card 


Long  Barrel  Fittings  are  furnished 
with  cut-off  rings  to  permit  setting 
on  centers  from  30"  to  36". 
Caulking  into  each  other.  Long 
Barrel  Finings  form  a  continuous 
horizontal  drainage  line. 


IAutematle  CoRtrols 

A  24-page  catalog  of  automatic  con¬ 
trols  for  refrigeration  and  air  condi¬ 
tioning  applications  is  available  from 
Penn  Controls,  Inc.,  Goshen,  Ind.  New 
listings  in  Bulletin  1487-AK  include 
line  voltage  heating  and  cooling  ther- 

imostats  which  supplement  several 
previously  cataloged  thermostats. 
Circle  Itom  74  on  Inquiry  Card 

(Continued  on  page  130) 
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'air  conoitionino  •  heatino  •  reerioeration 


INSTALL  IT  INDOORS 


INSTALL  IT  OUTDOORS 


utlll: 


condenser 


The  McQuay  “AL”  AIRCON  air  cooled 
condenser  provides  the  ultimate  in  flexibility  by 
combining  refrigerant  condensing  with  heating 
and  ventilating.  You  can  utilize  condenser  heat  for 
heating,  and  this  AIRCON  may  also  be 
used  for  exhaust  ventilation,  saving  both  time 
and  money  in  installation,  maintenance 
and  operating  costs. 

‘AL*’  AIRCON  is  compactly  designed,  and  because 
of  a  very  low  silhouette,  will  not  detract 
from  the  appearance  of  a  building  when  roof 
mounted  ...  the  largest  model  is  less  than 
4Vi  feet  high,  unnoticeable  from  the  street. 

“AL”  AIRCON  condensers  are  available 
in  8  different  fan  discharge  arrangements  and  in  16 
different  unit  arrangements  ...  all  standard.  Each 
condenser  coil  is  factory  circuited  in  single  or 
multiple  sections  to  meet  specific  requirements  of 
either  air  conditioning  or  refrigeration  applications. 
Contact  your  nearest  McQuay  representative, 
or  write  McQuay,  Inc.,  1619  Broadway 
Street  N.  E.,  Minneapolis  13,  Minnesota. 


heat  with  this  low  silhouette  blower  type 


DISCHARGE 

BOX 


€®®[L[1©  AIRCON 
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Prefabricated  leselated  Pipe 

Offered  by  Durant  Insulated  Pipe 
Co.,  Palo  Alto,  Calif.,  is  Catalog  No.  36 
describing  the  company’s  prefabri¬ 
cated,  insulated  and  waterproofed 
pipe  and  fittings  for  underground  and 
overhead  weather-exposed  locations. 
Manual  contains  heat  transfer  data, 
installation  instructions. 

Circle  Iteni  75  on  Inquiry  Card 


PluRibieg  Pixtere  Pittieqs 

A  16-page  catalog,  S-99,  containing 
technical  data,  flow  rate  charts  and 
illustrated  features  of  the  new  Autoflo 
line  of  showers  and  plumbing  fixture 
fittings  is  offered  by  Speakman  Com¬ 
pany,  Wilmington,  Del.  Line  incorpo¬ 
rates  company’s  quiet-operating  auto¬ 
matic  flow  control. 

Circle  Itain  77  on  Inquiry  Card 


New  Literature 


(Continued  from  page  128) 

Use  the  prepaid  postcard  on  last  page  for  securing  your  copies  of  these  catalogs. 


Systeois  of  Air  Ceadifioaiag 

Various  systems  of  air  conditioning 
which  Frick  Company,  Waynesboro, 
Pa.,  has  installed  in  office  buildings, 
hospitals,  hotels,  stores,  and  indus¬ 
trial  plants  are  described  in  20-page 
Bulletin  No.  505-E.  Bulletin  then 
discusses  and  evaluates  the  various 
systems. 

Circle  Ifam  76  on  Inquiry  Card 


Fire  Hydraats 

**  An  8-page  bulletin.  No.  591,  de¬ 
scribes  a  new  line  of  fire  hydrants 
manufactured  by  Kennedy  Valve  Mfg. 
Co.,  Elmira,  N.  Y.  Hydrants  have  a 
minimum  number  of  parts;  in  addi¬ 
tion,  all  working  parts  can  be  easily 
removed  for  maintenance  without  ex¬ 
cavation. 

Circle  Item  79  on  Inquiry  Card 


CoRtinuoHS  Boiler  Blowoff 

Savings  in  both  labor  and  operating 
^  costs  through  the  use  of  continuous 
boiler  blowoff  systems  can  yield  a 
^  higher  return  on  equipment  cost  than 
almost  any  other  type  of  plant  in- 
vestment,  according  to  a  bulletin  pub¬ 
lished  by  Cochrane  Corp.,  Philadel¬ 


phia,  Pa. 

^  r.IrrU  Ifem  ao 


Air  Mover 


Available  is  a  12-page  bulletin  de¬ 
scribing  the  Wausau  air  mover  manu¬ 
factured  by  Greenheck  Fan  &  Ven¬ 
tilator  Corp.,  Schofield,  Wis.  For 
both  direct-drive  and  belt-drive  types, 
the  bulletin  lists  specifications,  dimen¬ 
sions,  performance  data,  and  construc¬ 
tion  features. 

Circle  Item  78  on  Inquiry  Card 


Architectural  Grilles  fer  every  type  of  iustallation 


LAHICE  PATTERN  —  Square 
57%  Free  Area 

Getting  exactly  what  you  want  it  no  problem  when  you 
specify  A-J  Architectural  Grilles.  There  are  practically 
no  limitations  on  size  and  grilles  can  be  made  to  your 
exact  order  from  steel,  aluminum,  bronze,  monel  or 
stainless.  Available  in  slotted  designs  B,  C,  and  D,  and 
square  meshes  of  •/j",  ys",  %"  and  y%'. 

Sena  fer  FREE  A-J  catalog 
that  ceetoint  cemplete  specMcatiens. 

A-J  MANUFACTURING  CO 

Dapt.  V-9  3601  E.  18th  St.  Kansas  City  27,  Me. 


DESIGN  C  —  73%  Free  Area 


NEW  FROM  A-J!  Design  E  Convector-type  grille  with 
vertical  pencil-proof  slots  for  cooling  or  heating  outlets, 
return  or  exhaust  application.  Free  area  54%.  May  be 
installed  in  sills,  sidewalls,  ceilings  or. floors.  Available 
in  steel,  aluminum,  stainless  or  bronze. 
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ExpaRsiee  Joiats 

A  6-pagre  bulletin  on  Badger  S-R 
expansion  joints  is  available  from  Ex¬ 
pansion  Joint  Div.,  Badger  Manufac¬ 
turing  Co.,  Cambridge,  Mass.  Illus¬ 
trated  bulletin  contains  selection  data ; 
general  information  on  flanges,  liners, 
covers,  and  temperature  ratings;  and 
list  of  service  representatives. 

Circle  Item  81  on  Inquiry  Card 


AlHRiiRMRi  Alloy  Water  Heaters 

Aluminum’s  ability  to  transfer  heat 
rapidly  and  effectively  resist  corrosion 
is  gaining  a  new  market  for  the  light 
metal  in  commercial  and  industrial  hot 
water  heaters,  reports  Aluminum 
Company  of  America,  Pittsburgh, 
Pa.  Brochure  describes  Ruud-Alcoa 
heaters,  gives  selection  data. 

Circle  IteRi  84  on  Inquiry  Card 


Low  Velocity  Air  Diffusers 

What  low  velocity  air  diffusion  can 
mean  to  the  ventilating  engineer, 
building  management,  and  tenants  is 
told  in  an  8-page  folder  available  from 
Multi-Vent  Div.,  The  Pyle-National 
Co.,  Chicago,  Ill.  Folder  describes 
company’s  five  basic  types  of  dif¬ 
fusers  and  gives  technical  data. 

Circle  Item  82  on  Inquiry  Card 


Water  CoRditioHers 

A  line  of  commercial  and  light  in¬ 
dustrial  water  conditioning  units  that 
provide  completely  automatic  soft- 
conditioned  water  for  the  same  price 
as  manual  units  is  announced  by 
Water  Refining  Co.,  Middletown,  Ohio. 
Equipment  is  illustrated,  with  speci¬ 
fications,  in  4-page  bulletin. 

Circle  Item  85  on  Inquiry  Card 


Vertical  Discharge  Heaters 

How  to  effectively  heat  space  in 
buildings  with  high  ceilings  is  de¬ 
scribed  in  16-page  Catalog  2659,  pub¬ 
lished  by  Young  Radiator  Co.,  Racine, 
Wis.  Includes  technical  data,  mount¬ 
ing  heights,  spread  circle  diameters, 
unit  capacities  of  30  sizes,  specifica¬ 
tions  and  dimensional  drawings. 

Circle  Item  83  on  Inquiry  Card  , 


Germicidal  Air  Filters 

An  8-page  bulletin,  from  Fram 
Corp.,  Providence,  R.  I.,  describes  the 
company’s  line  of  Permachem-treated 
air  filters.  These  filters  are  said  to 
remove  90  to  98%  of  all  germs  reach¬ 
ing  the  filter,  and  to  kill  more  than 
99%  of  these;  bulletin  gives  the  com¬ 
plete  story. 

Circle  Itam  84  on  Inquiry  Card 


The  complete  quality  line 


SARCO  RADIATOR  VALVES 


for  steam  and  hot  water 


Here’s  one  reliable  specification  for  all  radia¬ 
tor  valve  requirements:  Sarco. 

For  steam,  Sarco  makes  the  Bellows-Pack- 
less,  Spring-Packless  and  Gland-Packed  types. 
For  hot  water:  Spring-Packless  and  Gland- 


Packed  types.  These  are  supplied  in  globe, 
angle  and  corner  patterns;  gate  type;  mcKlu- 
lating  and  quick-opening  models.  For  pres¬ 
sures  up  to  200  psi. 

Write  for  Bulletins. 


St«M  Rarfiatw  Vatr* 
■•Matiat  Tyx* 


Sarmt-PacklaM 
Slaaai  Radiattr  Vaira 
XMalatiat  Tyft 
(Alta  lar  kat  aralar, 
Na.  Itit)  ^ 


Sarta  Na.  1141 
Sariag-Ncklatt 
Staaai  RaAialar  Valaa 
Qaick^laaaiaf  T|ya 
(Alta  larkat  awtar. 
Ha.  1117) 


Sarta  Ha.  IIM 
6laa)|.Aacka4 
Staaai  HaAiatar  Valaa 
rar  IIS  |Mi 


COMPANY.  INC. 
HEATING  SPECIALTIES 


AN  AFFILIATE  OF  SARCOTHERM  CONTROLS.  INC. 

635  Madison  Avenue,  New  York  22,  N.  Y. 

•  TEMPERATURE  CONTROLLERS  •  STEAM  TRAPS 


5924-F 
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BOOK  REVIEWS 

Publications  abstracted  in  this  department 
should  be  ordered  direct  from  publisher. 

INDUSTRIAL  BUILDING  DETAILS 

Over  1,500  architectural  details  for  contemporary  in¬ 
dustrial  buildings  are  presented  by  Duane  F.  Roycraft. 
architect,  in  Industrial  Building  Details,  a  practical  ref¬ 
erence  book. 

Details  which  the  author  believes  to  be  useful,  time¬ 
saving  and  universal  in  application  are  included.  Struc¬ 
tural  details  cover  walls,  windows,  louvers,  roofs,  para¬ 
pets,  monitors,  floors,  ventilators,  expansion  joints,  flash¬ 
ing,  canopies,  doors,  door  frames,  stairs,  ladders,  plat¬ 
forms  hatch  covers,  manholes,  and  storage  and  transport 
facilities. 

Industrial  Buildinp,  Details^  D.  F.  Roycraft.  Cloth 
binding,  8%  x  I inches,  356  pages.  Published  by  F. 
W.  Dodge  Corp.,  119  W.  IB  St.,  New  York  18,  N.  Y. 
Price,  $12.75. 


Arc  Welded  Joints — The  Arc  Welding  Section  of  the 
National  Electric  Manufacturers'  Association  has  pub¬ 
lished  a  46-page  booklet  on  Strength  of  Arc  Welded 
Joints.  It  is  intended  to  supplement  the  general  textbooks 


on  elementary  strength  of  materials  that  are  used  for 
undergraduate  study  in  engineering  colleges.  National 
Electrical  Manufacturers  Association,  155  E.  44th  St., 
New  York  17,  N.  Y. 


Leakage  from  Underground  Flammable  Liquid 
Tank — A  new  guide  dealing  with  underground  tank  leak¬ 
age,  pertaining  to  flammable  liquids,  has  been  issued  by 
the  National  Fire  Protection  Association.  It  covers  in¬ 
stallation,  leak  detection  and  protection  of  contaminated 
areas.  National  Fire  Protection  Association.  60  Battery- 
march  St..  Boston  10,  Mass.  Price,  50  cents. 


Plastic  Pipe — recorded  voluntary  standard  regard¬ 
ing  flexible  polyethylene  plastic  pipe  published  by  the 
U.  S.  Department  of  Commerce.  It  covers  requirements 
for  material,  workmanship,  dimensions,  pressures,  pipe 
thickness  and  cracking.  It  is  listed  as  CS  197-59  and  is  for 
sale  by  Superintendent  of  Documents,  U.  S.  Government 
Printing  Office,  Washington  25,  D.  C.  Price,  ten  cents. 


Instai.lation  of  Oil  Burning  Equipment — Fire 
safety  requirement  standards  for  the  installation  of  oil 
burning  equipment  are  covered  in  the  1959  edition  of 
NFOA  No.  31.  It  incorporates  24  changes  revising  and 
clarifying  the  previous  edition.  National  Fire  Protec¬ 
tion  Association.  60  Batterymarch  St.,  Boston  10,  Mass. 
Price,  60  cents. 


PACKAGED,  ROOF-MOUNT  AIR-CONDITIONING  &  HEATING 

_  VENTIL-AIRE 


aV 


'story  to"' 


X  !  I 


OFFERS 

MORE  BENEFITS 
LESS  COST 


•  NO  COSTLY  DUCTS.  « 

Umhis  no  axponsivt  hung  c«Hngs  to  hide 
ttiem. 

»  NO  KXLER  it  USED. 

Croates  additional  baaamant  room  for 
storage. 

•  NO  AIR  HANOLiNQ  00  COMPRESSOR 
SPACE  REQUIRED. 


Vantil-Aira  Units  are  quality  constructed  to  provide  years  of  dependable, 
trouble-free  service.  Available  in  5,  7Vi  and  15  ton  sizes.  Write  for  detail 
epeeifwatiom  and  facte. 


of  the  COST  SAVING  facton  of  this  modere  air-condRionlng:  and  boathig  systam. 


•  NO  WATER  TOWERS. 

KAeans  no  water  conditioning  and  nrtra 
water  bills. 

a  NO  INTRICATE  CONTROL  WIRING. 

Irtdividual  thermostats  with  every  unit. 

•  NO  DRAFT  C00LING-4«0  BLAST  HEATING. 
The  Vmtil-Aire  system  is  flexible,  quick  to 
respond  to  weather  changes,  for  yrar-round 
comfort. 


Ifs  lust  three  alri^ 
ste|»  .  .  .  and  PRESTO 
the  system  is  installed. 


VENTIL-AIRE  CORPORATION  e  I8I5  DECATUR  ST.  •  BROOKLYN  27,  N.  Y.  •  VAndyke  1-6330 
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fill 

Itfl 

Call  your  ALCO  WHOLESALER — Write  for  Bulletin  171  >56 


.  •  Bl 


BUY  SECURITY 
,  BUY  QUALITY 
•  BUY  ALCO 


^THERMO  EXPANSION  VALVES 

*  Refrigerants;  FREON-12  from  V2  fo"  fo  SO  tons,  FREON-22  from 
1  ton  to  80  tons,  CARRENE-7  from  %  ton  to  60  tons,  PROPANE 
from  1  ton  to  88  tons  •  2  BODY  DESIGNS  meet  every  requirement 
-STRAIGHT  THRU  CONNEQIONS  or  RIGHT  ANGLE  CONNEHIONS  • 
WIDE  VARIETY  OF  CONNEOIONS  (Outlets  to  match  distributor 
requirements  •  EXTERNAL  or  INTERNAL  EQUALIZER  •  EXTERNAL 
or  INTERNAL  SUPERHEAT  ADJUSTMENT  •  TIGHT  SEATING ...  STAIN¬ 
LESS  STEEL  STEM  AND  SEAT  •  CORROSION-RESISTANT  MATERIALS  • 
MOUNT  IN  ANY  POSITION  •  NO  SPECIAL  WRENCHES  or  GUIDES 
REQUIRED  FOR  CLEANING  AND  SERVICING 


The  one  complete  line  of  refrigerant  controls:  Thermostatic  Expansion  Valves  •  Refrigerant  Distributors 
Solenoid  Valves  '•  Sucfion  [me  Regulators  •  Flooded  Evaporator  Controls  and  Reversing  Valves 
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COMING  EVENTS 


NEW  EXTRUDED 
ALUMINUM 

DOOR  LOUVERS 


superb  quality 
rugged  construction 
competitively  priced 


This  nsw  C/S  Louver  is  a  precision  engineered  product  that  is 
neat,  attractive,  and  practical.  It  is  competitive  with  sheet 
metal  assemblies  yet  has  many  attractive  qualities  available 
only  in  extrusions.  C/S  mass  production  facilities  make  pos¬ 
sible  off-the-shelf  shipment  and  stock  item  pricing. 

Two  blade  styles  and  two  frame  sizes  simplify  door  louver 
selection.  The  A  Frame  louver  uses  traditional  wood  molding. 
The  L  Frame  louver  is  supplied  with  a  matching  extruded 
interior  trim  frame  that  quickly  and  securely  clamps  the 
louver  in  the  door  opening. 

Five  louver  types  are  available:  sight-proof,  light  proof, 
vertical  line,  sound  absorbent,  and  standard.  They  are  avail¬ 
able  in  milt  finish  aluminum,  etch  and  clear  lacquer,  anodized 
or  prime  coat  for  field  painting. 


Where  listed,  names  or  titles  of  individuals  are 
those  from  whom  further  information  is  available 


INDUSTRIAL  GAS  SCHOOL~lndu$trial  gas  school  of  the  Amer¬ 
ican  Gas  Association.  Penn-Sheraton  Hotel,  Pit+sburgh,  Pa.  Ralbern 
H.  Murray,  American  Gas  Association,  420  Lexington  Ave.,  New  York 

17.  N.  Y . SEPTEMKR  14-11.  19S9. 

MANAGEMENT  CONFERENCE— Engineering  management  con¬ 
ference  sponsored  by  ASME  and  AIEE  at  the  Statler-Hilton  Hotel, 
Los  Angeles.  Calif.  ASME  secretary,  O.  B.  Schler  II,  29  W.  39th  St., 
New  York  18.  N.  Y . SEFTEMEEE  IT-IS.  1959. 


FETEOLEUM  CONFERENCE— Petroleum  Mechanical  Engineering 
Conference  at  Rice  Hotel,  Houston,  Tex.  ASME  secretary,  O.  B. 
Schier  II,  29  W.  39th  St..  Now  York  18,  N.  Y . 

. SEFTEMRER  20-23,  1959. 

ISA  INSTRUMENT-AUTOMATION  EXHItIT— 14th  annual  Instru¬ 
ment-Automation  Conference  and  Exhibit  of  the  Instrument  Society 
of  America,  at  the  International  Amphitheatre,  Chicago,  III.  H.  S. 
Kindler,  ISA.  313  Sixth  Ave.,  Pittsburgh  22,  Pa . 

. SEFTEMRER  21-25,  1959. 


inii - Util. 

alirm _ 


DEPT.  AV-959 


CONSTRUCTION 
SPECIALTIES,  INC. 

S5  Winant  Avenue,  Cranford,  New  Jersey 

Pitas*  send  C/S  Datr  Ltuver 

□  literature  □  specifications 

□  name  of  local  representative  so  that  we  may 
inspect  product  sample 


UT'uu/  QTt  lujuy 


—  Complete  specifications,  stock  sizes,  technical 
information,  and  typical  installation  illustration. 


POWER  CONFERENCE- National  Power  Conference  sponsored 
by  ASME  and  AIEE  at  the  Hotel  Muehlebach,  Kansas  City,  Mo. 
ASME  secretary,  O.  B.  Schier  II,  29  W.  39th  St.,  New  York  18, 

N.  Y . SEFTEMRER  27-OCTORER  1.  1959. 


WELDING  SOCIETY  MEETING— Fall  meeting  of  the  American 
Welding  Society,  at  the  Sheraton-Cadillac  Hotel,  Detroit,  Mich. 
A.  L.  Phillips.  American  Welding  Society,  33  W.  39th  St.,  New  York 

18,  N.  Y . SEFTEMRER  2S-OCTORER  1.  1959. 

AGA  CONVENTION— Annual  convention  of  the  American  Gas 
Association,  at  the  Conrad-Hilton  Hotel,  Chicago,  III.  C.  S.  Stack- 
pole.  managing  director  of  the  Association.  420  Lexington  Ave., 
New  York  17.  N.  Y . OCTORER  5-7,  1989. 


ASA  CONFERENCE— 1 0th  National  conference  on  Standards,  at 
the  Sheraton-Cadillac  Hotel.  Detroit,  Mich.  Secretary  of  the  Associa¬ 
tion.  70  E.  45th  St.,  New  York  17.  N.  Y . OCTORER  20-22. 1959. 


FUELS  CONFERENCE— Fuels  Conference  sponsored  by  ASME 
and  AIME  at  Netherland  Hilton  Hotel,  Cincinnati,  Ohio.  ASME 
secretary,  O.  B.  Schier  II,  29  W.  39th  St„  Now  York  18,  N.  Y . 

. OCTORER  24-29,  1959. 


REFRIGERATION  SERVICE  ENGINEERS  CONVENTION— Con¬ 
vention  of  the  Refrigeration  Service  Engineers  Society,  at  the 
Ambassador  Hotel,  Atlantic  City,  N.  J.  Secretary  of  the  Society, 
433  No.  Waller  Ave.,  Chicago,  III . 

. OCTORER  30-NOVEMRER  2.  1959. 

AIR  CONDITIONING  WHOLESALERS  MEETING— Annual  meet¬ 
ing  of  the  Air-Conditioning  and  Refrigeration  Wholesalers,  in  At¬ 
lantic  City,  N.  J.  Secretary,  2607  N.  High  St.,  Columbus,  Ohio . 

. NOVEMRER  1-2,  1959. 


ARI  EXPOSITION- 1 1  th  Exposition  of  the  Alr-Conditloning  and 
Refrigeration  Industry  at  Convention  Hall,  Atlantic  City,  N.  J.  Geo. 
S.  Jones,  Jr.,  managing  director  of  Air-Conditioning  and  Refrigera¬ 
tion  Institute,  1346  Connecticut  Ave.,  N.  W.,  Washington  6,  D.  C. 

. NOVEMRER  2-5,  1959. 

METAL  EXPOSITION  A  CONGRESS— 41st  National  Metal  Exposi¬ 
tion  &  Congress,  sponsored  by  the  American  Society  for  Metals,  at 
the  International  Amphitheatre,  Chicago,  III.  Seward  Covert  & 
Associates,  1059  Leader  Bldg.,  Cleveland  14,  Ohio . 

. NOVEMRER  2-4,  1959. 


HOTEL  EXPOSITION— National  Hotel  Exposition,  New  York 
Coliseum.  New  York,  N.  Y . NOVEMRER  2-4i.  1959. 

(Concluded  on  page  136) 
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Here’s  the  LOW  COST  Answer  to  the  Hot  Water  Problem  for  Coin-oporated 
Laundries,  Restaurants,  Motels,  Schools,  Clinics,  Apartments,  Small  Plants 

EWING  HEAVY-DUTY  AUTOMATIC  COMMERCIAL 


Uses  Any  Type  Gas 


No  Expensive 
Storage 
Tanks 
Needed! 


Low  Origiool 
Cost! 

Eceoemieol 
Oporafieo! 
Troublo-Froe 
OporotioRi 
SiRipIo  To 

iRttall! 

ARtematie 

CoRfrols! 

Write  or  wire  for 
prices  oed 
coMpiete  defoiis 


Hot  Water  Heater 


Provides  a  constant,  plentiful  supply  of  180  degree  HOT  WATER ! 
Automatic  TROUBLE-FREE  operation!  Compact!  .  .  .  Quickly 
and  easily  installed  .  .  and  ABSOLUTELY  SAFE!  Amazingly 
efficient  and  economical.  Ask  a  Ewing  user  what  he  thinks  of  his 
Ewing  heater. 

THREE  SIZES:— 190,000— 315,000— 520,000  BTU  input.  Recov¬ 
ery  capacities  up  to  500  gallons  per  hour  at  100  degree  tempera¬ 
ture  rise.  Storage  capacities  50  to  145  gallons.  Inside  surfaces 
treated  with  metal  protective  to  assure  long  life  and  clean,  clear 
water.  Heavy  duty  magnesium  rod  incorporated  with  each  unit. 

CoRsfrRcfed  In  aeeerdoRCR  with  rcqalrcfflCRts  of  A.S.M.E. 
Bailor  and  fresssr*  Coda.  Each  koator  1$  registered  with 
National  Board  of  Bailor  and  Pretsere  iRspectors.  All 
Safoty  coRtrols  listed  by  AGA. 


jsn:v's:s:s:vs:s:s:s:s:s:v's:s:v'^ 


MANUFACTURING  CO. 

7545  NW  10  P.  O.  BOX  875 

OKLAHOMA  CITY,  OKLA 
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Keep  pace  with  your  space  . . 

CYCLOTHERM 


(Concluded  from  page  134) 

CONTROL  CONFERSNCE— 'National  Automatic  Control  Confw- 
enco,  sponsored  by  ASME,  IRE,  AIEE.  ISA,  Sheraton  Hotel,  Dallas, 
Tex.  ASME  Secretary,  O.  B.  Schler,  11,  29  W.  39th  St.,  New  York 

18.  N.  Y . NOVEMIER  4-4^  IW?. 


provides  for 

tomorrow's  hosting  today 


CEC  SEMI-ANNUAL  MEETINO— Consulting  Engineers  Council. 
Board  of  Directors  semi-annual  meeting.  Cincinnati,  Ohio  (hotel  to 
be  selected).  Executive  Secretary,  L  N.  Spiller,  326  Reisch  Build¬ 
ing.  Springfield,  III . NOVEMKR  4-7.  1959. 


The  Cyclotherm  you  install  today  will  meet 
your  steam  requirements  for  many  years  to 
come.  But  time  does  fly  and  businesses  do  ^row. 
And  when  you  make  a  plant  addition  18 
Cyclotherm  models,  with  18  different  boiler 
horsepowers,  are  ready  to  match  new  space 
with  new  heating  capacity. 

The  Cyclotherm  Steam  and  Hot  Water  Gen¬ 
erator  is  built  under  one  roof  with  one  manu¬ 
facturing  responsibility  backing  the  entire 
equipment — shipped  flre-tested  and  ready  to 
operate.  Up  to  smaller  than  other  package 
generators  of  same  capacities  and  needing  no 
excavation,  no  foundation,  no  costly  stack. 

Electronic  controls  operate  the  Cyclotherm 
automatically.  On  units  of  80  HP  or  more, 
modulation  controls  regulate  firing  rate  from 
309f  to  100%  of  rated  capacity  without  loss  of 
efficiency.  Smaller  models  automatically  off 
when  steam  demands  are  satisfied,  automa¬ 
tically  on  when  more  steam  is  needed.  Operation 
stops  if  firing  sequence  is  interrupted  and  unit 
fails  safe.  Cyclotherm  cuts  maintenance  costs 
by  up  to  50%. 

Cyclotherm  meets  all  state  requirements,  con¬ 
forms  to  A.S.M.E.  and  National  Board  stand¬ 
ards,  carries  Underwriters'  Laboratories  label. 
Burns  oil  and/or  gas.  Steam  generators:  15 
to  750  HP.  Hot  water  Generators:  670,000  to 
6,700,000  BTU  per  hr. 


At  the  Frederick  Leighton  School,  Oswego.  N.  Y.,  two  100 
HP  Cyclotherms  keep  21  classrooms  arul  550  pupils  warm 
and  comfortable.  Building  designed  by  Ketcham-Miller- 
Arnold  Architects  of  Syracuse,  N.  Y.;  Consulting  Engineer 
Cedric  R.  Acheson,  also  of  Syracuse. 


CLOTHIIIM 

SIMM  4  Net  Water  Ceaeraters 


Division  of  National-U.S.  Radiator  Corp. 
56  E.  First  St.,  Oswego,  N.  Y. 


Clip  fe  Your  Letterheod: 


“1 


I  Please  send  me  full  infor- 

j  mation  about  Cyclotherm  J 

I  Steam  and  Hot  Water  I 

I  Generators.  | 

I - 1 


COMMERCIAL  KITCHEN  PLANNIN6— Seminar  on  commercial 
kitchen  planning  at  Michigan  State  University,  East  Lansing,  Mich. 
Ralbern  H.  Murray.  American  Gas  Association,  420  Lexington  Ave., 
New  York  1 7.  N.  Y . NOVEMIER  9-13,  1959. 

8RI  FALL  CONFERENCE— Building  Research  Institute  Fall  Con¬ 
ference  at  Shoreham  Hotel,  Washington.  D.  C.  Program  on  Novem¬ 
ber  17  devoted  to  new  heating  techniques.  Harold  Horowitz, 
Assistant  Director  for  Technical  Programs,  Building  Research  Insti¬ 
tute.  2101  Constitution  Ave.,  Washington  25,  D.  C . . 

. NOVEMIER  U-19.  1959. 

ASME  ANNUAL  MEETING— Annual  meeting  of  the  American 
Society  of  Mechanical  Engineers.  Chalfonte-Haddon  Hall.  Atlantic 
City,  N.  J.  Secretary,  O.  B.  Schler,  II,  29  W.  39th  St.,  New  York 

18,  N.  Y . NOVEMIER  29-DECEMIER  4.  1959. 

WARM  AIR  HEATING  CONVENTION— Annual  convention  of  the 
National  Warm  Air  Heating  and  Air  Conditioning  Association,  at 
the  Chase  Hotel,  St.  Louis,  Mo.  G.  Boeddener.  managing  director 
of  the  Association.  640  Engineers  Bldg.,  Cleveland  14,  Ohio . 

. DECEMIER  1-4,  1959. 

ASHRAE  MEETING— Semi-annual  meeting  of  the  American  Society 
of  Heating,  Refrigerating  and  Air-Conditioning  Engineers,  and  the 
2nd  Southwest  Heating  and  Air-Conditioning  Exposition,  sponsored 
by  ASHRAE,  in  Dallas,  Tex.  The  meeting  will  be  at  the  Baker  and 
Adolphus  Hotels,  and  the  Exposition  in  the  Memorial  Auditorium. 

Secretary  of  the  Society,  62  Worth  St.,  New  York  13.  N.  Y . 

. PEIRUARY  1-4.  1960. 

ISA  INSTRUMENT-AUTOMATION  EXHIIIT- ISA  Instrument- 
Automation  Conference  and  Exhibit,  at  the  Houston  Coliseum, 
Houston,  Tex.  W.  H.  Kushnick,  executive  director.  Instrument  Society 
of  America.  313  Sixth  Ave.,  Pittsburgh  22.  Pa . 

. FEIRUARY  1-5,  1940. 

FIRST  NATIONAL  ELECTRIC  HOUSE  HEATING  EXPOSITION. 

sponsored  by  the  National  Electrical  Manufacturers  Association,  at 
the  Sherman  Hotel.  Chicago.  R.  D.  Smith,  secretary  of  the  Asso¬ 
ciation.  155  East  44th  St.,  N.  Y.  17,  N.  Y . MARCH  21-23,  1940. 

GAMA  MEETING— Annual  Meeting  of  the  Gas  Appliance  Manu¬ 
facturers  Association,  at  The  Greenbrier,  White  Sulphur  Springs, 
West  Va.  H.  Leigh  Whitelaw,  managing  director  of  the  Association, 
60  E.  42nd  St..  New  York.  N.  Y . MARCH  30-AFRIL  1.  1940. 

OHI  EXPOSITION  AND  CONVENTION— 23rd  National  Oil  Heat 
and  Air  Conditioning  Exposition,  at  the  New  York  Coliseum,  held 
concurrently  with  the  28th  annual  convention  of  OHI,  at  the  Park- 
Sheraton  Hotel,  New  York  City.  Secretary,  Oil  Heat  Institute  of 

America,  Inc.,  500  Fifth  Ave.,  New  York  36,  N.  Y . 

. APRIL  4-7,  1940. 

WELDING  SOCIETY  MEETING — 41st  annual  Meeting  and  Weld¬ 
ing  Exposition  of  the  American  Welding  Society  in  Los  Angeles 
Calif.  Headquarters  to  be  announced  later.  A.  L.  Phillips,  secretar 
of  the  Society,  33  W.  39th  St..  New  York  18,  N.  Y . 

.  . APRIL  25-29,  1960 

WESTERN  EXPOSITION— Third  Western  Air  Conditioning,  Heat¬ 
ing,  Ventilating  and  Refrigeration  Exhibit  and  Conference,  Shrine 
Exposition  Hall,  Los  Angeles,  Calif.  F.  J.  Tabery,  exhibit  manager, 
3443  S.  Hill  St.,  Los  Angeles  7,  Calif.  Exhibit  sponsored  by  Western 
Air  Conditioning  Industries  Association . APRIL  27-30,  1940. 

METAL  EXPOSITION  A  CONGRESS— 2nd  Southwestern  Metal 
Exposition  &  Congress,  at  State  Fair  Park,  Automobile  Building, 
Dallas,  Tex.  C.  L.  Wells,  exposition  manager,  American  Society  for 
Metals,  7301  Euclid  Ave.,  Cleveland  3,  Ohio . MAY  9-13,  1940. 

CONGRESS  ON  OCCUPATIONAL  HEALTH— 13th  International 
Congress  on  Occupational  Health,  first  to  be  held  in  the  Western 
Hemisphere,  at  the  Waldorf  Astoria  Hotel,  Now  York  City.  Dr.  Leo 
Wade,  organizing  committee,  15  W.  51st  St.,  New  York  19,  N.  Y. 

. JULY  25-29,  1940. 
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45S4  S.  West  Woolworfh  Av«.  •  Milwaukee,  Wis. 
CenocHaa  Repreteafafive 

DOUGLAS  ENGINEERING  CO.,  LTD.,  TORONTO 

4  Few  OI$»rlba»ertMp«  AvallabI*.  Write  tor  Oatallil 


Magni'Chek  is  a  non*electric 
magnetically  operated  check 
valve,  so  finely  calibrated  that  a 
fraction  of  an  ounce  of  pressure 
will  open  the  passage  permitting 
a  smooth  flow  without  the  usual 
pressure  drop.  Since  no  springs 
are  used  back  pressure  is  at  a 
minimum. 


FLIXItU  OUCT  CONNKTION 


Simply  pull  out  desired 
length  from  dispenser- 
type  certon.  (It  pulls 
out  reedy  to  use.) 

Roll  into  round  duct  or 
form  into  square  duct 
end  join.  Seres  70% 
time  over  old  methods. 
DOUILE-SAFE-LOCKED 


CHECK  THESE  FEATURES 

•  Built-in  Monel  Strainer 

•  Lifetime  Alnico  Magnet 

•  Maximum  Flow 

•  Minimum  Back  Pressure 

•  Not  Affected  By  Soldering  Heat 

This  valve  is  also  available 
without  the  strainer,  and  both 
types  are  stocked  in  the  fol¬ 
lowing  sizes:  %6", 

and  y/'.  Special  size  inlet 


and  outlet  connections  can  be  u.s.  pat.  no.  2,646,07i 

made  to  your  specifications. 

Send  for  lllusfratod  Catalog  Dept.  V-9 


MAGNI-CHEK 


A  SPUN  END  CHECK  VALVE 
AND  STRAINER  COMBINATION 


Alaba 


gh 


ma 


FA 


0354 


5th 


North 


Ave 


one 


FAO-RIC 


INC 

15lh 


VISIT  out  SOOTH  NO  725 
All  SHOW  HOV  2  5 


STREET  "HIALEAH,  FLORIDA 


ONE  doesn’t  fit  ALL  needs! 


Get  FUiert 

ENGINEERED  TO  FIT  THE 
t- RIGHT  EVERT  TIMS 

No  filter  does  all  jobs,  meets  every  need. 
That's  why  Airsan  Filters  are  engineered  to 
the  job  to  offer  more  effective  dust  collec¬ 
tion.  Airsan's  expanded  metal  face  plate  acts 
as  a  lint  arrestor  to  provide  easier  cleaning 
and  servicing.  It  distributes  air  easily  over 
the  entire  filter  area.  Provide  high  filtering 
efficiency  and  dust  holding  capacity  with  less 
resistance.  Features  include  all  galvanized 
construction  and  welded  lock  corners.  Write 
for  data. 


Send  for  Free 
Bulletins 


Aik  FILTERS 

(low  Velocity) 
Viscous  typo,  pormo- 
nont  and  cloanoblo 
dosignod  for  indus¬ 
trial,  commorcial  and 
domostic  uso.  Avoil- 
ablo  in  1"  and  2" 
;thicknou. 

VfRO-CftfMP 

(High  Velocity) 

Has  a  spocially  do- 
tignod  high  volocity 
Viro-Crimp  filter  core. 
Homnwd  edges  pro¬ 
vide  a  safety  feature. 
Operates  ef^iently  at 
300  to  500  fpm.  Avail¬ 
able  in  2"  and  4" 
thickneu. 

GREASE  FILTERS 

Permanent,  cleanable 
type  Airsan  Grease 
Filters  made  especially 
for  range  canopies, 
galleys,  kitchens. 
Available  in  2“  thick- 
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TMI  MARK  Of  QUALITY 


Accurate  eye-level 
remcte  temperature 
Indication 


Aufomafie 

Controls 


. . .  no  limit  to  the  number  of  points  monitored  by  a  single  instrument 


Temperatures  anywhere  in  a  building  can  be  read  on 
a  single,  centrally  located  Barber-Colman  indicator 
wired  to  remotely  located  sensing  elements.  Time- 
consuming  trips  to  check  temperatures  at  remote 
points  are  eliminated  completely. 

The  system  is  extremely  simple  and  completely  re¬ 
liable.  Barber-Colman  remote  electronic  sensing  ele¬ 
ments  consist  of  a  coil  of  temperature-sensitive  wire. 
There  are  no  moving  parts,  nothing  to  get  out  of  order. 
Current  flow  through  the  sensing  element  changes  as 
the  temperature  changes. 

Pushing  a  button  for  the  area  to  be  checked  closes  the 
circuit  between  the  sensing  element  and  the  indicator, 
unbalancing  a  bridge  circuit  which  actuates  the  pointer. 


A  mirrored  scale  assures  accurate  readings  even  when 
the  operator  is  standing  at  an  angle  to  the  instrument. 

Extreme  accuracy  is  assured.  Temperature  readings 
are  not  affected  by  normal  line  voltage  fluctuations. 

Temperature  indication  is  independent  of  control  ele¬ 
ments.  Malfunction  of  the  control  sensing  element 
cannot  cause  an  incorrect  temperature  reading. 

For  use  with  all  types  of  control  systems.  May  be 
added  to  an  existing  installation  or  incorporated  into 
a  new  system,  with  or  without  remote  control  p)oint 
adjustment. 

For  complete  information  and  literature,  call  your  local 
Barber-Colman  Automatic  Controls  office  or  write. 


Better  Control . .  .  Electrically’* 

Barber-Colman  Company 

Dept.  U,  1302  Rock  Street,  Rockford,  Illinois 


138 


SEPTEMIER,  19S9.  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


BRIEFLY  STATED 
NEWS  ITEMS 

“The  Russian  government,  it  is 
well  known,  has  nearly  completed 
the  line  of  railway  across  Siberia 
to  the  Pacific  Ocean.  The  contract 
for  the  western  terminal,  amount¬ 
ing  to  $7,000,000  has  been  let. 

“The  United  States  has  been 
called  upon  already  to  furnish  a 
great  part  of  the  equipment  for  this 
railroad." 

This  extract  is  from  a  rare  1900 
issue  of  Cold  Storage,  one  of  many 
volumes  donated  to  the  Recold  Mu¬ 
seum  of  Refrigeration  and  Air 
Conditioninjf,  it  was  announced  by 
H.  T.  (Hy)  Jarvis,  founder  of  the 
museum  and  president  of  Recold 
Corp.,  Los  An^reles,  Calif. 

The  library  contains  over  sixty 
bound  editions  of  monthly  and  an¬ 
nual  trade  publications  spanning 
the  refrigeration  and  air-condition¬ 
ing  industry  in  the  United  States 
from  1899  to  1930. 

Donated  by  York  Div.,  Borg- 
Warner  Corp.,  York,  Pa.,  the  li¬ 
brary  is  a  unique  contribution,  said 
Mr.  Jarvis,  because  it  is  an  historic 
record  of  the  industry  in  the  United 
States  and  its  tremendous  progress 
during  the  last  sixty  years. 

ENGINEERS  AND  CONTRACTORS 

The  Minneapolis  firm  of  Bruch, 
Morrow  and  Knafla,  Inc.,  con¬ 
sulting  engineers,  has  announced 
the  appointment  of  Raymond  A. 
Diekman  as  an  associate  member 
of  the  organization.  Mr.  Diekman 
is  a  1944  graduate  of  the  Univer¬ 
sity  of  Minnesota  wdth  a  degree  of 
Bachelor  of  Mechanical  Engineer¬ 
ing.  In  his  new  position  he  assumes 
the  duties  of  chief  draftsman.  Prior 
to  this  change,  he  spent  ten  years 
with  the  firm  of  Magney,  Setter, 
Leach,  Lindstrom  and  Erickson, 
Inc.,  architects  and  engineers,  and 
in  that  period  had  worked  on  many 
of  their  notable  projects.  .  . 

Limbach  Company,  Cincinnati 
mechanical  and  metals  contractors, 
broke  ground  for  a  new  Cincinnati 
headquarters  office  building  and 


IM-Fb 


Self-operated 
control  tames 
hlgh-velocIty  air 


...simplifies  stabilization,  maintains 
cfm  delivery  within  ±  S% 


The  Barber-Colman  Model  SCR  constant 
volume  regulator  reduces  high-velocity  air 
to  conventional  velocities  and  delivers  a 
constant  cfm  flow,  regardless  of  pressure 
changes  upstream. 

This  regulator  is  applicable  anywhere  in 
a  duct  system  where  there  are  changes  in 
static  pressure.  No  motor  operator  or 
other  power  source  is  required.  The  regu¬ 
lator  is  factory-set  to  meet  job  require¬ 
ments  but  can  be  easily  adjusted  in  the 
field  should  requirements  change.  Fully 
proved  in  service,  this  dependable  control 
simplifies  system  design  and  stabilization. 


Changes  in  static  pres¬ 
sure  cause  the  flexible 
diaphragm  to  move  up 
or  down  automatically 
to  control  the  open 
area  of  the  discharge 
plate. 


Constant  volume  regulators  can  be  used 
in  low-velocity  systems  and  provide  self¬ 
balancing  operation  when  installed  in 
low-velocity  branch  ducts. 

The  Model  SCR  re^lator  also  is  available 
as  an  integral  part  of  Barber-Colman 
complete  double-duct  control  units  which 
incorporate  hot  and  cold  air  mixing  valves 
actuated  by  a  single  motor  operator. 

New  high-velocity  manual  —  Ask  for  52- 
page  guide  to  design  of  high-velocity 
systems.  Call  your  Barber-Colman  air 
distribution  field  office  or  write. 


Barber-coi-m AN  Company 

Dept.  U,  1102  Rock  Street,  Rockford,  Illinois 
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Briefly  Stated 


OUTSTANDING 
ADVANTAGES 
OF  NON-CIOG 
SEWAGE  PUMPS 


from 


e 

■oloncae  pascinfl 

lore*  »ph«rM  provid* 
operation  witk  high  pwmp 
and  high  non-clogging  offi- 
cinocy. 

e 

Espontion  jeintt  in  di*- 
chorg*  pipn  pmvnnt  pomp 
ditiortion  and  rocwlling 
boaring  foiloro*. 

o 

Simplo,  dopondoblo  Microm¬ 
otor  adjuttmonl  pormitt  oesy 
Mtting  of  impolior  cloaranco 
in  pump  casing  to  compon- 
soto  for  normal  woor,  moin- 
teining  monimum  officloncy. 

0 

Hoovy  boll  thrust  boorings 
oro  iMOtod  woll  obovo  floor 
lovol  to  provont  wotor 
splashing  into  boorings. 


o 

Eocking  boxos  built  into 
floor  plotos  provont  lookogo. 


FOR  . . .  handling  sewage  and  drainage  in 
buildings  and  industrial  plants  and  for  mu¬ 
nicipal  sewage  disposal. 


o 

Hoovy  duty  shafts  and  boor¬ 
ings  oliminoto  vibration  and 
provido  long  lifo. 


■I  o  B  » 


loom 


SIZES . . .  available  in  sizes  from  4*  to  8", 
with  capacities  from  50  to  3500  G.P.M. 

Now  available  with  the  new  SEALTRODE* 
Sealed  Electrode  Floatless  Pump  Controller 
. . .  the  only  Controller  featuring  completely 
sealed  Electrodes . . .  positively  preventing 
insulation  or  coating  by  grease  or  other 
corrosive  elements. 

Over  50,000  installations. 

Write  direct  or  contact  Chicago  Pump  Company 
Distributors  located  in  most  principal  cities  for 
Bulletin  I24-F  and  complete  engineering  data. 

C  CPCo-FMC 


Putting  Ideas  to  Work 

FOOD  MACHINERY  AND  CHEMICAL  CORPORATION 

Chicago  Pump  Company 

A22J  OlVERSEY  PARKWAY  •  CHICAGO  14,  ILUNOIS 


fabricating  plant.  The  site  is  in  the 
5300  block  of  Vine  Street  in  St. 
Bernard.  Scheduled  for  completion 
this  September,  the  plant  will  pro¬ 
vide  complete  facilities  for  the  fab¬ 
rication  of  piping  and  air  condition¬ 
ing  ductwork  by  its  Mechanical  Di¬ 
vision  and  for  the  fabrication  of 
industrial  and  architectural  metal 
work  by  its  Metals  Division.  Lim- 
bach  Company,  whose  home  office  is 
at  Pittsburgh,  Pa.,  entered  the  Cin¬ 
cinnati  market  in  December  1957. . . 

James  H.  Ragon  and  Thomas  L. 
Valentine  are  announcing  the  for¬ 
mation  of  their  partnership  under 
the  firm  name  of  Ragon  &  Valen¬ 
tine,  Consulting  Engineers.  They 
have  opened  an  office  at  3093  Broad, 
Memphis  12,  Tenn.,  for  the  practice 
of  electrical  and  mechanical  engi¬ 
neering.  .  . 

Four  executives  of  Stone  &  Web¬ 
ster  Engineering  Corp.,  New’  York 
and  Boston  have  been  elected  vice- 
presidents.  They  are:  Harold  F. 
Cleary  and  Donald  N.  McCord,  con¬ 
struction  managers;  M.  H.  Cutler, 
engineering  manager;  and  William 
R.  Prang,  West  Coast  district  man¬ 
ager.  Mr.  Cleary  has  been  respon¬ 
sible  for  construction  of  industrial 
and  power  plant  installations  in  the 
United  States  and  Canada.  Mr.  Mc¬ 
Cord  has  supervised  many  large 
hydro-electric  projects.  Mr.  Cutler 
is  a  specialist  in  design  of  pow’er 
stations,  industrial  and  chemical 
plants,  as  w’ell  as  office  and  institu¬ 
tional  buildings.  Mr.  Prang  has 
been  in  charge  of  construction  on 
industrial  plants  in  various  parts  of 
the  United  States  and  Canada  for 
the  past  seventeen  years.  .  . 

R.  W.  Goeldner  is  named  chief 
engineer  of  Cleaver-Brooks  Spe¬ 
cial  Products,  Waukesha,  Wis. 
(Special  Products  manufactures  sea 
desalting  equipment  for  marine, 
municipal,  off-shore  drilling,  and 
pharmaceutical  applications.)  .  .  . 

Walter  M.  Hassenplug  is  pro¬ 
moted  from  chief  engineer  to  ex¬ 
ecutive  vice-president  of  Acme  In¬ 
dustries,  Inc.,  Jackson,  Mich.  His 
successor  is  Henry  R.  Krueger,  who 
has  been  a  project  engineer  with 
the  company  for  the  past  two  years. 
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for  'positive  control 

in  balancing  hot  'water  systems y  use  Sik.IiCO 

SOLID  SEOMENT  STEM  BALANCING  FITTINGS 


Sar^o  Balancing  Fittings  use  a  stem  having  a 
segment  of  a  circle,  instead  of  the  butterfly, 
stem  on  old  type  balancing  fittings.  Sarco 
construction  gives  you  three  sofid  advantages: 

First,  you  get  linear  flow.  Equal  openings 
give  you  even  throttling  action  and  that  can 
save  you  hours  in  balancing  water  systems. 
Second,  when  you  set  a  Sarco  fitting  with  this 
solid  segment  stem  in  the  full  open  position 
you  get  no  obstniction  to  flow.  That  means 


less  pressure  drop  through  the  fitting.  Third, 
Sarco  Balancing  Fittings  have  a  Maximum 
Water  Pressure  Rating  of  200  psi  cold  liquid 
—  non-shock;  175  psi,  250*  F  temperature. 

Available  in  both  thread  and  sweat  types 
Sarco  Balancing  Fittings  are  available  in  both 
thread  and  sweat  types,  in  all  patterns.  Also 
with  integral  air  vents.  Ready  for  prompt  de¬ 
livery,  too:  access  boxes  for  balancing  fittings; 
valves;  air  eliminators.  Write  for  Bulletin  225. 

5896- F 


SARCO  -  SARCOTH  ERM 


AN  AFflLlAJE  OF  SAKCO  CO.,  INC. 


635  Modison  Avenue,  New  York  22,  N.  Y. 


LOCATE  AND  CORRECT  FAULTS  IN  CIRCUITS 

Expert  Describes  Tested  Procedures 
In  Testing  and  Troubleshooting 

Let  an  expert  explain  how  to  locate  and  correct  faults  in  circuits  of  all 
kinds.  Just  look  at  the  table  of  contents  below  for  a  listing  of  the  topics 
it  covers  in  detail.  Electrical  Testing  and  Troubleshooting  is  written  in  an 
easy-to-understand  manner.  Only  a  basic  knowledge  of  simple  arithmetic  is 
necessary  to  use  and  comprehend  the  principles  and  procedures  set  forth. 

.Ml  of  the  troubleshooting  procedures  described  have  been  tested  in  the 
field,  and  have  been  proved  to  be  great  time-savers,  especially  for  locating 
obscure  sources  of  trouble.  Most  of  these  tests  can  be  {)erformed  with  the 
e(juipment  isolated  from  the  power  line — current  is  supplied  by  dry  cells 
or  residual  magiietism — for  greatest  safety. 

$5.00. 


Send  for  your  copy  today.  200  Pages,  100  Illustrations. 

To  order,  use  coupon  below  or  circle  letter  G  on  postcard,  last  page. 


CONTENTS 


Electrical  Symbols  and  Drawings 

Analyzing  and  Charting  Controller  Operation 

Troubleshooting  Test  Equipment 

Insulation  Testing 

Locating  Grounds 

Electromagnet  Windings 

D-C  Machine  Windings 

Single-Phase  Transformers 

Phase  Sequence 

Polyphase  Transformers 

Polyphase  Induction  Motors 

Synchronous  Machines 

Power  Cable  Faults 

Bearing  Lubrication 


THE  INDUSTRIAL  PRESS,  93  Worth  Stroot,  Now  York  13,  N.  Y. 

Please  send  me . copies  of  Electrical  Testing  and  Troubleshooting 

Q  Check  or  money  order  is  enclosed.  Send  book(s)  postpaid. 

Q  Send  bookfsj  and  invoice,  including  postage.  I  will  pay  within  five  days 
if  I  decide  to  keep  the  book(s). 

□  Bill  me  □  Bill  company 

Name  . 

Company  . 

Company  Address  . 

City . 

Home  Address  . 

(I’lease  fill  in  if  you  want  book  sent  to  your  home) 


Zone  ....  State 
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Briefly  Stated 


nmTTf 


therm  boilers  is  hooked  up  with  a 
separate  aquastat  for  each  boiler 
in  the  common  return  header.  With 
each  aquastat  set  for  a  different 
temperature,  the  boilers  are  fired 
or  cut  off  independently.  When  the 
demand  is  small,  only  one  boiler  op¬ 
erates  . . .  when  it  is  great  or  w’hen 
the  system  is  making  a  cold  start, 
the  complete  heating  plant  is  fired. 


Now  even  the  big  jobs  requiring  up 
to  3,600,000  BTU/hr  input  can 
enjoy  the  convenience  and  cleanli¬ 
ness  of  gas  heat.  A  Hydrotherm 
MultiTemp  system  achieves  true 
input  modulation,  brings  gas  con¬ 
sumption  down  and,  being  composed 
of  multiple  units,  insures  against 
service  interruptions. 

A  MultiTemp  battery  of  Hydro- 


run  itiiia  cvMirr 
•ituiuiu  M  I  wrt 


This  graph  shows  the  year-round  load  for  a 
1,500,000  BTU/hr  hydronic  plant  in  Bergen 
County,  N.  J.,  where  degree  days  average  5600 
to  6000.  Heat  was  required  for  293  days,  but 
full  capacity  was  needed  for  only  3%  of 
that  time. 

Note  how  a  single  1,500,000  BTU/hr  boiler 
would  have  short  cycled  for  89%  of  the  heat¬ 
ing  season  at  a  great  loss  in  efficiency.  Note 
also  how  the  MultiTemp  battery  of  five  300,000 
BTU/hr  boilers  modulated  its  input  to  meet  the 
heating  demand  of  the  moment.  _ 


•  Input  Ratings  from  340,000  to  3,600,000  BTU/hr 

•  100  lbs.  ASMi  Working  Rrassura 

•  Boilora  Shippod  fro-Wirmd  and  Assomblod 
a  UnitB  Pass  Thru  2’6”  Deers 

e  Ideal  far  Volumm  Hot  Water 


Write  today  lor  MultiTomp  Catalog 


C  oapt.  u-ah,  northvale,  new  jersey 

OTHER  FAMOUS  HYDROTHERM  PRODUCTS:  HydroTherm  •  HydroVectar  •  HydroChiller  •  HydraFia 


(Continued  from  page  HO) 

AWARD  WINNERS 

The  annual  Wolverine  Tube  Dia¬ 
mond  Key  Award  was  presented 
this  year  to  Prof.  H.  M.  Hendrick¬ 
son,  author  of  the  outstanding  tech¬ 
nical  paper  related  to  refrigeration, 
published  in  Refrigerating  Engi¬ 
neering.  The  announcement  was 
made  by  John  M.  Dumser,  director 
of  .sales  for  Wolverine  Tube,  Allen 
Park,  Mich.,  Division  of  Calumet 
&  Hecla,  Inc.  The  19th  aw’ard  win¬ 
ner,  Mr.  Hendrick.son,  is  a  profes- 
.sor  of  mechanical  engineering.  Uni¬ 
versity  of  Wa.shington,  Seattle.  His 
prize  winning  paper  is  entitled, 
“Saline  Water  Conversion  by  Freez¬ 
ing.”  Presentation  was  made  by  the 
American  Society  of  Heating, 
Refrigerating  and  Air  Condition¬ 
ing  Engineers  at  its  annual  meet¬ 
ing  held  in  Lake  Placid,  N.  Y.  .  . 

NEWS  FROM  THE  INSTITUTES 

The  1959  exposition  of  the 
National  Swimming  Pool  Insti¬ 
tute,  to  be  held  in  the  New  York 
Coli.seum  December  12-15,  will  be 
open  to  the  general  public,  as  well 
as  to  the  pool  trade.  This  year’s 
show  will  feature  a  full-sized  exhi¬ 
bition  pool  with  daily  water  shows. 
More  than  60%  of  the  available 
exhibition  space  at  the  Coli.seum  has 
already  been  reserved  by  some  200 
builder.s,  manufacturers  and  suppli¬ 
ers  for  displays  of  full-size  and 
miniature  pools  and  of  associated 
equipment,  acce.ssories,  furniture 
and  furnishings.  A  series  of  special 
seminars  for  pool  builders,  archi¬ 
tects,  engineers,  land.scape  archi¬ 
tects,  public  officials,  and  pool  opera¬ 
tors  will  be  held  simultaneously 
with  the  exposition,  both  at  the 
Coli.seum  and  at  the  Statler-Hilton 
Hotel,  convention  headquarters.  .  . 

Letters  of  appointment  are  cur¬ 
rently  going  out  to  367  members  of 
the  Building  Research  Institute 
from  President  Harold  L.  Humes 
requesting  their  service  on  nineteen 
committees  of  the  Institute  for  the 
coming  fiscal  year.  Chairmen  of 
BRI  standing  committees  who  have 
so  far  accepted  appointment  in- 
(Continued  on  page  Hi) 
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YOU  CAN  BUY  AIR  FILTERS  WITH 
CONFIDENCE  FROM  MEMBERS  OF... 

The  Air  Filter 
Institute 

Bex  9325,  Wethinufon  5,  D.  C 


Take  a  look  at  a 
TRULY  ADJUSTABLE 


Adjutled  for 
downward  proieclien. 


Air  Device*,  inc. 

105  Madison  Avenue 
New  York  16,  New  York 

Air  Fiiler  Corporation 
4554  W.  Wooiworth  Avenue 
Miiwaukee  It,  Wisconsin 

Air-Maze  Corporation 
25000  Miie*  Read 
Oeveiand  28,  Ohio 

American  Air  FiHer  Co.,  Inc. 
215  Central  Avenue 
Louisville  9,  Kentucky 

Continental  Air  Filters,  Inc. 
2520  Helm  Street 
Louisville,  Kentucky 

Dellinger  Corporation 
11  Centre  Park 
Rochester  3,  New  York 

Drico  Industrial  Cerperation 
100  Eighth  Street 
Passaic,  New  Jersey 

From  Corporation 
Providence  16,  Rhode  Island 


Minneapolis-Honeywell  Regulator  Co. 
Minneapolis  8,  Minnesota 
Owens-Corning  Fiberglas  Corporotlan 
1833  Notional  Bank  Building 
Toledo  3,  Ohio 

Pittsburgh  Plate  Olass  Company 
Fiber  Olass  Division 
On*  Gateway  Center 
Pittsburgh  22,  Pennsylvania 

Research  Product*  Corporation 
1015  E.  Washington  Avenue 
Madison  10,  Wisconsin 

^Technical  Filler  Co. 

2719  South  Poplar  Avenue 
Chicago  8,  Illinois 

Trion,  Inc. 

1000  Island  Avenue 
McKee*  Rocks,  Pennsylvania 

Vortex  Company 
121  S.  Alexander  Avenue 
Claremont,  California 
Westinghous*  Electric  Corporation 
Sturtevont  Division 

Hyde  Park,  Boston  36,  Massachusetts 
*Form»Hy  Wihoa  A  Coy  fee. 


Adjusted  for 
horizontal  dischorgo.' /I 


Adjusted  for  . 
intermediate  projection. 


You  Got  Bettor  Air  /  Adjusted  for  horizontal  dischorg^ 
WHh  AGITAIR  projection, 


DUCTAPE 

Fastest— Easiest  Way  to  Seal 
Ducts  and  Apply  Insulation 


*  Sticks  instantly  to  anything. 

*  Seals  airtight  —  holds  fast. 

*  Vapor-proof,  vermin-proof. 

*  Also,  fire-resistant  types. 

*  fVrile  for  free  test  sample. 

ARNO  ADHESIVE  TAPES,  INC. 

rt06  Ohio  St.,  Michigan  City,  Ind. 
Dr.  Scholl's  Induttrial  Tapt  Division 


'^^yenfilafitK] 

V  Specialties 


EXTRUDED  ALUMINUM 
SHUTTERS 


Shutters  of  modern  design  which  give  you  ALL  of 
these  features:  Lightweight,  Full  Weather  Strip,  Low  Freight 
Cost,  Easier  installation.  Concealed  Pivot  Pins,  Rust  end  cor¬ 
rosion  Proof  end  Natural  aluminum  finish  with  fluted  frames. 


Write  for  complete  specifications 


EL60  SHUTTER  A  MANUFACTURING  CO. 

2732  W.  Worroa  DofroH  8,  MIebiga* 


^  fATALOO 


SIDEWINDER  OPERATOR 
totally  ancloMd, 
low  friction,  powarful 

NYLON  BEARINGS 
low  friction,  long  lasting 

CHEVRON  PACKING 
navar  naads  adjustmant 

SHAFT 

straight  through,  stainless 
steal  or  monel 


DISC 

one  piece,  cast  in  choice 
of  materials 


HYCAR  SEAT 
never  needs  replacement 

BODY 

cast  iron  or  cast  steel 


; 


*The  motivating  force 
behind  the  creation 
ofthis,  and  other  new 
products  soon  to  be 
announced,  was  the 
obvious  industry 
need  for  this  type  of 
equipment.  Henry 
Pratt  MARKET  ORI¬ 
ENTED  valves  are  all 
new  for  1960. 


i’i<A  r  r 


Creafive 
En3ineerin3  for 
Fluid  Systems 


Usually,  the  most  significant  contri¬ 
butions  to  industry  stem  from  ideas 
born  of  experience.  Such  a  contribu¬ 
tion  is  the  Pratt  MONOFLANGE 
MARKII— a  really  different  valve.  The 
difference  is  in  design  and  concep¬ 
tion— for  here  is  a  valve  designed  to 
meet  the  ever  increasing  need  for  a 
compact  and  sensible  150#  valve. 
Drop-tight  and  ideal  for  throttling 
service,  the  MONOFLANGE  MARK 
n  is  a  versatile  valve.  Even  the  manual 
and  automatic  operators  are  new— all 
enclosed,  powerful,  rugged,  and  reli¬ 
able.  For  a  high  quality,  reasonably 
priced  valve,  consider  the  MONO¬ 
FLANGE  MARK  n.  Full  particulars 
are  available.  Write  for  Bulletin  lODA 


monofianue  mk-H 

RUBBER  SEAT  BUTTERFLY  VALVE 


HENRY  PRATT  COMPANY 

319  W  VAN  BUREN  ST..  CHICAGO  7.  ILL. 

Representatives  in  Principal  Cities 


Briefly  Stated 


(Continued  from  page  H2) 

dude:  Membership  Committee,  Rob¬ 
ert  W.  Cutler,  Skidmore,  Owings  & 
Merrill;  Programs  Committee, 
Frank  Reynolds,  Bird  &  Son;  Fi¬ 
nance  Committee,  Leon  Chatelain, 
Chatelain,  Gauger  &  Nolan;  Pub¬ 
licity  and  Publications  Committee, 
Joseph  Schram,  Building  Products 
magazine ;  Research  Committee, 
Leonard  G.  Haeger,  Architectural 
Consultant;  and  Incentives  Com¬ 
mittee,  Harold  L.  Hauf,  Rensselaer 
Polytechnic  Institute.  Among  these, 
twelve  subcommittees  of  the  Pro¬ 
grams  Committee,  each  devoted  to 
a  particular  area  of  interest,  and 
two  subcommittees  of  the  Publicity 
and  Publications  Committee  are  in 
the  process  of  appointment.  This 
total  sets  a  new  high  for  member 
participation  in  BRI  activities,  and 
bodes  well  for  the  caliber  of  tech¬ 
nical  programs  and  publications  for 
the  coming  year,  BRI  says.  .  . 

A  study  is  underway  at  Battelle 
Memorial  Institute,  Columbus,  Ohio, 
to  formulate  an  industry-wide  re¬ 
search  program  to  improve  oil- 
burner  equipment  and  to  develop 
new  uses  for  fuel  oil.  The  study  is 
part  of  a  long-range  program  which 
will  coordinate  pertinent  research 
now  being  done  independently  by 
many  organizations  within  the  pe¬ 
troleum  industry  and  elsewhere, 
and  reflects  American  Petroleum 
Institute’s  growing  interest  in  the 
position  of  oil  burner  equipment  in 
the  highly  competitive  market  for 
home  heating  units. 

UP  ON  TOP 

Election  of  Russell  E.  Emrich, 
Sr.,  as  president  and  chief  executive 
officer  of  Boiler  Engineering  & 
Supply  Co.,  Inc.,  Phoenixville,  Pa., 
was  announced  simultaneously  with 
the  news  that  Russel  E.  Keen,  who 
had  been  president  and  treasurer  of 
the  firm,  had  been  elected  chairman 
of  the  board  of  directors  and  as¬ 
sistant  treasurer,  and  that  Donald 
R.  Keen,  who  had  served  as  as¬ 
sistant  secretary  and  assistant 
treasurer,  was  elected  secretary  and 
treasurer.  A  new  addition  to  the 
company’s  board  of  directors  is 
Maurice  Williams,  consulting  engi¬ 
neer  of  Baltimore,  Md.  .  . 
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Briefly  Stated 


With  the  transfer  and  expansion 
of  administrative  sales,  and  engi¬ 
neering  offices  of  Springfield  Boil¬ 
er  Co.,  Springfield,  Ill.,  its  wholly- 
owned  subsidiary,  to  the  Milwaukee 
headquarters  of  Cleaver  -  Brooks 
Company,  comes  the  announcement 
of  the  naming  of  F.  W.  Hainer  to 
the  presidency  of  the  subsidiary. 
He  is  executive  vice-president  of 
the  parent  corporation.  He,  in  turn, 
has  named  G.  A.  Rehm  chief  engi¬ 
neer;  James  Fletcher,  director  of 
manufacturing;  and  L.  E.  Stickler, 
sales  manager.  .  . 

BURGEONING  BUSINESS 

Chicago  Pump  Company  cele¬ 
brated  its  50th  anniversary  in  June 
with  an  informal  open  house  at  the 
LaSalle  Hotel,  Chicago.  Over  450 
consulting  engineers,  architects, 
contractors,  health  officials,  and 
educators  attended  the  two-day 
event.  Guests  were  served  a  buffet 
lunch  and  cocktails,  shown  a  dis¬ 
play  of  new  products,  including 
sewage  pumps,  sewage  comminuting 
machines,  water  booster  pump,  sew¬ 
age  and  sump  pumps,  and  a  work¬ 
ing  model  of  a  treatment  plant. 

RECENT  APPOINTMENTS 

Ben  M.  McDougall  has  been 
named  field  sales  manager  of  Bal¬ 
timore  Aircoil  Company,  Inc.,  Bal¬ 
timore,  Md.  In  his  new  position, 
Mr.  McDougall  will  spend  the  ma¬ 
jor  part  of  his  time  working  closely 
with  the  B.  A.  C.  sales  offices.  He 
is  well  known  in  the  Industry  from 
his  former  position  as  general  sales 
manager  of  Kennard  Corporation  in 
St.  Louis  and  his  association  with 
ARI  and  ACA.  .  . 

Appointment  of  Robert  F.  Elliott 
as  sales  representative,  national  ac¬ 
counts,  for  Taco  Heaters,  Incor¬ 
porated,  Cranston,  R.  I.,  was  an¬ 
nounced.  He  had  been  Chicago  rep¬ 
resentative  for  Keckley  Company, 
manufacturers  of  steam  and  liquid 
control  valves,  and  Chicago  sales 
manager  for  General  Blower  Com¬ 
pany.  .  . 

Robert  W.  Carvell  has  been  ad¬ 
vanced  to  sales  promotion  and  ad¬ 
vertising  manager  of  Henry  Valve 
Co.,  Melrose  Park,  Ill.  For  the  past 
two  years  he  has  been  serving  Henry 


HEAVY  DUTY 

•  SCREENLESS 
•  RUGGEDLY  BUILT 
•  NON-CLOG  IMPELLER 


Secaa^ 


THE  ECONOMICAL  SEWAGE  PUMP  wHh 
the  NON-CLOG  m^kr! 


Fig.  C-9030 


This  WEIL  Screenless  Heavy  Duty  Non-Clogging 
Sewage  Ejector  is  ruggedly  built  for  years  of 
trouble-free  operation.  WEIL  Pumps  of  this  de¬ 
sign  ore  still  operating  sotisfoctorily  after  25 
years  of  service. 

This  unit  is  completely  factory  assem¬ 
bled,  economical  to  install  —  only  one 
piping  connection  is  required.  Pre¬ 
assembly  and  factory  testing  insure 
LESS  installation  time  and  no  "call¬ 
back"  servicing. 

Inherent  in  the  design  of  this  pump  is 
an  ample  reserve  of  strength  to  meet 
the  most  severe  conditions.  The  ease 
and  simplicity  of  installation  and  the 
record  of  many  years  of  trouble-free 
operation  make  this  pump  the  logical 
choice  with  the  engineer,  contractor 
and  owner. 


Fig.  C-9001 

This  Two  Blade  NON-CLOG  Impeller  is 
most  important  part  of  the  screenless  non¬ 
clog  sewoge  pump.  Not  only  does  it  effective¬ 
ly  handle  large  diameter  solids  but  it 
passes  rags  and  stringy  material  of  various 
lengths  which  are  washed  into  the  sewage 
pit.  Pumps  with  this  impeller  successfully 
handle  difficult  pumping  jobs  such  as  waste 
from  public  toilets,  canning  plants,  hospitals 
and  industrial  installations. 


Fig.  C-9021 

This  rugged  pump  casing  with  wide 
waterways  permits  unobstructed 
passage  of  the  moximum  solids 
handled  by  a  non-clog  impeller. 


Sand  for  NEW 
Bnllotin  C-900  E 


PUMP  CO 


1516  North  Fremont  St. 
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Briefly  Stated 


FUXnUST 

HOSE 

Made  of  strong  neoprene  coated 
cotton  or  nylon  fabrics  spiral 
wire  reinforced. 

For  all  kinds  of  funie  and  dust 
control,  and  ventilation  uses. 
Extremely  flexible,  durable, 
and  lightweight. 

Exceptionally  easy  to  cut,  install, 
connect,  reuse,  and  relocate. 

Sizes  I  thru  36"  i.d. 

wWfmW  W*  WfOB*  fwQwJr 

Ditiribwtorc 
in  all  |K<iiclyl  cM*« 


t.  HV-f 


New  officers  of  the  American  Society  of  Sanitary  Engineering  installed  at  the 
53rd  annual  meeting  held  in  Washington,  D.  C.,  July  19  to  24.  Seated,  left  to 
right,  J.  Prank  Warren,  2nd  vice  president;  Edward  J.  Zimmer,  ist  vice  presi¬ 
dent;  Arthur  E.  Whitney,  president;  James  C.  Church,  3rd  vice  president; 
James  Shelton,  4th  vice  president.  Standing,  stand-in  for  Norbert  Melnick, 
James  E.  Christie,  W.  F.  Springmyer,  Lyle  M.  Reading  and  John  Risdon, 
respectively,  5th,  6th,  7th,  8th  and  9th  vice  presidents;  stand  in  for  Verne 
Baker,  Board  of  Directors,  and  Mike  Mercury,  treasurer. 


as  Sales  supervisor  of  their  indus¬ 
trial  activities.  In  the  past  thirteen 
years  he  has  served  as  sales  man¬ 
ager  of  Bohn’s-Betz  Division,  Dan¬ 
ville,  Ill.,  on  wholesaler  activities, 
the  former  Kennard  Corp.,  St. 
Louis,  Mo.,  as  assistant  sales  man¬ 
ager  and  as  a  field  engineer  for  Alco 
Valve  Company,  also  of  St.  Louis. . . 

A.  K.  Johnson  is  named  manager 
of  the  Cleveland  office  of  Ilg  Elec¬ 
tric  Ventilating  Co.,  Chicago,  Ill. 
Mr.  Johnson  has  been  with  the  firm 
since  1947,  serving  two  years  in  its 
Chicago  sales  office,  and  then  from 
1949  until  his  recent  appointment, 
in  the  Milwaukee  office.  .  . 

These  recent  changes  have  been 
made  as  part  of  an  overall  expan¬ 
sion  program  in  the  Advertising  and 
Sales  Promotion  department  of 
York  Division,  York,  Pa.,  subsidi¬ 
ary  of  Borg-Warner  Corporation: 
Named  as  sales  promotion  managers 
are  Kenneth  J.  Thompson  and 
Henry  H.  Kirkpatrick;  J.  J.  Donald 
Smith,  formerly  manager  of  adver¬ 
tising  and  sales  promotion  for  the 
Engineered  Machinery  Division,  is 
now  advertising  manager.  His  new 
a.ssignment  embraces  the  supervi¬ 
sion  of  all  national  advertising  ac¬ 
tivities.  He  is  succeeded  in  his  old 
job  by  Caron  N.  Ehehalt.  .  . 

Recent  bulletins  from  Crane  Co., 
Chicago,  Ill.,  announce  the  follow¬ 
ing:  promotion  of  W.  D.  LaRue,  dis¬ 


trict  manager  of  the  company’s 
mountain  states  area,  to  general 
manager  of  wholesaler  sales,  head¬ 
ing  up  a  recently  organized  depart¬ 
ment  which  was  created  following 
the  shift  from  company  -  owned 
branches  in  favor  of  independent 
w’hole.salers ;  the  naming  of  Joseph 
A.  Donahue  as  manager  of  sales 
promotion,  in  charge  of  promotion 
catalogs,  and  commercial  research; 
the  appointment  of  Ronald  W.  Lind¬ 
say  to  the  new’ly-created  position  of 
director  of  sales,  in  charge  of  seven 
sales  departments,  including  atomic 
energy,  branch,  engineering,  export, 
wholesaler,  services,  and  personnel- 
sales  training;  and  election  of  Wes¬ 
ley  A.  Songer  as  executive  vice- 
president.  He  held  the  same  posi¬ 
tion  with  American  Safety  Razor 
Corporation.  .  . 


Ralph  K.  Behr,  a  licensed  profes¬ 
sional  engineer  in  New  York,  Illi¬ 
nois,  and  Massachusetts,  is  named 
manager  of  the  New  York  district 
.sales  office  of  The  Babcock  &  Wil¬ 
cox  Company’s  Boiler  Division.  He 
succeeds  Nicholas  J.  Connor,  who 
has  been  appointed  a  sales  consult¬ 
ant.  Replacing  Mr.  Behr  as  man¬ 
ager  of  the  divi.sion’s  Bo.ston  dis¬ 
trict  sales  office  is  Gerald  S.  White, 
former  sales  engineer.  .  . 


FUME 


or 


CONTROL 


Personnel  promotions  at  Re¬ 
search  Products  Corp.,  Madison, 
Wis.,  include:  John  G.  Schutz,  gen- 
( Continued  on  page  US) 


install 


! 

THE  FLEXAUST 

100  PARK  AVE  NEW 


CO 


PA 


146 


SEPTEMIER.  1959.  AIR  CONDITIONING.  HEATING  AND  VENTILATING 


Adjustable 

SPROCKET  RIM 

with  Chain  Guide 

Changes  that  Danger  Zone 
to  a 

SAFETY  ZONE 


The  distance  be¬ 
tween  the  floor  of 
your  plant  and  your 
overheod  valves  is  o 
DANGER  ZONE 
when  piled  up  boxes 
or  even  ladders  ore 
used  to  reach  the 
valves. 


Turn  it  into  o 
SAFETY  ZONE  — 
equip  your  overhead 
valves  with  Babbitt 
Adjustable  Sprocket 
Rims  with  Chain 
Guides. 


*  They  simplify  pipe  layout. 

*  They  fit  any  size  valve  wheel. 

*  They  are  easy  to  install  and  operate. 

*  They  operate  any  valve  from  the  floor, 

*  They  save  time  and  money. 

*  The  first  cost  is  the  only  cost  (no  maintenance). 

*  They  are  packed  completely  assembled  (one 
to  a  carton),  with  easy-to-follow  instructions. 

*  A  hot-galvanized  rust  proof  chain  is  avail¬ 
able  for  all  sizes. 


Babbitt  Adjustable  Sprocket  Rims  with  Chain 
Guide  are  carried  in  stock  by  most  mill  supply 
houses.  If  your  supplier  does  not  carry  them, 
contact  us  direct. 


BciBbiTt 


STEAM  SPECIALTY  CO. 


5  BABBin  SQUARE.  NEW  BEDFORD,  MASS.,  U.S.A. 


CLASSIFIED 

ADVERTISING 

Sold  at  S12  per  column  inch. 


MANUFACTURERS'  AGENTS 

An  e$tablithe<t  mnnufaeturer  with  29  years  expert- 
enee  producing  ventilating  eguipmant  it  looking 
for  manufacturer*!  agents  in  many  sections  of  the 
country  to  se.l  their  new  line  of  industrial  fans. 
The  products  include  axiai  flow  and  tubeaxial 
fans,  both  direct  and  be.t  driven,  and  power  roof 
ventilators. 

Please  reply  Box  914,  Air  Conditioning.  Heating 
4  Ventilating.  93  Worth  St.,  New  York  |3.  N.  Y. 


FOR  SALE.  HOUSE: 

Washington.  1>.  C. 

By  ASiiRAIC  Mem.,  fully  air  conditioned,  elec- 
trcHiie  cleaner,  brick,  exhaust  fans,  lirimin  slide 
booth.  2  bedrooms.  Monel  wtr.  htr,  Bryant  FlIW 
cast  iron  heat,  liumidity  control  fulltime,  free 
parking.  20  min.  to  White  House.  Keason  Hcllint: 
Move  to  farm.  For  aopointiiients  4  info.  Box 
Air  Conditioning.  Heating  4  Ventilating.  U3 
Worth  St.,  New  York  13,  N.  Y. 


PRINTKI)  FORMS  available  tor  immediate  ship¬ 
ment.  Heating  4  oil  burner  materials  form, 
burner  servire  record  cards,  service  order  forms, 
inspection  information  form,  survey  sheet  anil 
others.  Also  can  supply  BrUNF^  SERVICE  form 
in  8  part  EZK-SN.aP  with  3  carb>ns  in  each  set, 
1200  sets  Imprinted  with  your  name,  address 
and  telephone,  only  $20.40.  Send  for  samples — no 
oliligation.  Write  I>ept.  AC,  Degree  Day  Systems, 
3»-:i0  r,sth  St.,  Wooflside  77.  N.  Y. 


AVAILABLE  TO  AMERICAN 
MANUFACTURER 

To  product  and  sail  undtr  llcansa  arrangt- 
ment — Automatic  Claaning  Air  Filtars  covarad 
by  U.S.A.  patents. 

Reply  to  —  Box  No.  950.  Th«  Industrial  Prats, 
93  Worth  Straat.  Naw  York  13. 


MANUFACTURERS  AGENT  WANTED 

Manufacturer  with  low  cost  STAMPED  STEEL 
PULLEYS  “A" — "O'*  section  line  also  V-Belts. 
Draires  aggressive  representative  to  call  on  O.E.M.s 
of  heating,  air  conditioning,  fans,  appliances, 
small  tractors  and  ami  laun  maintwiance  equip¬ 
ment.  Territory — lower  New  England,  lower  New 
York  s’ale  and  Northern  Ntw  Jersey.  A  few  other 
territories  open.  Reply  B«»x  No.  JK'il,  .4ir  Condi¬ 
tioning.  ll.'ating  4  Ventilating,  93  Worth  St.. 
New  York  13.  N.  V. 


HANDBOOK  OF  AIR  CONDITIONING, 
HEATING  AND  VENTILATING 

Editad  by  Clifford  Strock 

Completely  new  book  that  answers  your 
design  problems.  Contains  thousands 
of  facts,  figures,  data  and  principles; 
hundreds  of  charts,  tables,  maps  and 
illustrations.  Large  page  size,  large 
type,  easy  to  read  and  use.  Subjects 
treated  thoroughly  include:  Air  Condi¬ 
tioning,  Air  Handling,  Building  Heat 
Loss,  Climatic  Data,  Combustion,  De¬ 
gree-Days,  Dual  Duct  Design,  Dust 
Collection,  Fuel  Estimating,  High  Ve¬ 
locity  Air,  Mathematics,  Motors,  Piping 
and  Plumbing,  Psychrometry,  Radiator, 
Heating,  Refrigerants,  Service  Hot 
Water,  Solar  Data,  Steam  Flow,  Ventila¬ 
tion,  Warm  Air  Heating,  Terminology  I 
and  a  ct)mplete  cross  index.  1094  Pages. 

$15.00 

To  order.  Circle  letter  L  on  Postpaid  Card, 
last  page.  i 


Wehieii 

GAS  and/or  OIL  BURNERS 


LARGE  or  SA^LL 


% 

SINGLE  or  DUAL  FUEL 

1 

PACKAGED  or  FIELD 

^  ASSEMBLED 

ATMOSPHERIC  or  FORCED 


ELECTRONICS  of  ALL 


COMPETENT 
Soles  and  Service 
in  all  areas 

Write  for  Bulletin  B1 

The 

WEBSTER  ENGINEERING 
Company 
Box  5246,  Tulsa,  Oklahoma 
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dmner 

freshet 
purer  ait 


A  day  to  remember.  The  sweep  of  sky 
and  water ...  the  fresh,  clean  feel  of 
sea  air.  Air  as  clean  and  pure  in  a 
home?  Certainly.  Install  Dust-magnet 
filters.  Dust-magnets  are  electrostatic, 
permanent .  .  .  rinse  clean  in  a  jiffy  for 
immediate  replacement  in  air  condi¬ 
tioners  and  furnaces.  Non-clogging,  no 
oil  coatings.  As  you  live  and  breathe 
. . .  install  Dust-magnets! 

DUf^majpne#  filters 

3383  E.  Layton  Ave.,  Cudahy,  Wisconsin 


Briefly  Stated 

(Continued  from  page  1J^6) 
eral  sales  manager;  K.  H.  Lind¬ 
quist,  administrative  assistant  to 
A.  W.  Brown,  vice  -  president  for 
marketing;  A.  H.  Hambrecht,  pro¬ 
duction  manager;  Jerry  Staebell, 
traffic  manager;  and  Howard  Hove- 
land,  purchasing  agent.  .  . 

Election  by  the  board  of  directors 
of  three  vice-presidents  in  the  sales 
and  manufacturing  divisions  of  The 
Trane  Co.,  La  Crosse,  Wis.,  was  an¬ 
nounced.  William  C.  Dackis,  pro¬ 
moted  to  vice-president  of  Heat 
Transfer  sales,  was  formerly  its 
manager.  William  D.  Graham,  Jr., 
promoted  to  vice-president,  sales  of¬ 
fices,  will  be  in  charge  of  all  the 
company’s  sales  offices  in  the  United 
States  and  report  to  A.  C.  Menke, 
vice-president.  Heating  and  Air 
Conditioning.  John  D.  Cantwell,  Jr., 
former  works  manager,  is  now  the 
vice-president  in  charge  of  La 
Crosse  Manufacturing.  .  . 

Election  of  B.  W.  Moreland  as 
vice-president  of  Copeland  Refrig¬ 
eration  CORP.,  Sidney,  Ohio  was 
announced.  He  will  continue  to 
head  all  Copeland  manufacturing 
operations,  the  position  he  has  held 
for  the  past  year  as  general  man¬ 
ager  of  manufacturing.  Mr.  More¬ 
land  came  to  Copeland  in  July,  1958 
after  seven  years  in  charge  of  com¬ 
pressor  manufacturing  at  General 
Electric,  ten  years  at  Carrier,  and 
five  years  at  Worthington.  .  . 

John  W.  Eason  is  the  new  man¬ 
ager  of  the  Baltimore  Division  of 
Revere  Copper  and  Brass  Incor¬ 
porated.  He  has  been  manager  of 
the  company’s  aluminum  industry 
sales  in  the  New'  York  executive  of¬ 
fice  since  October  7,  1957  and  pre¬ 
viously  w'as  manager  of  aluminum 
sales  at  Baltimore.  He  succeeds 
Jack  F.  Croasdale,  a  vice-president 
of  Revere,  who  died  suddenly  on 
June  19th.  Appointment  of  Arthur 
W.  Wainwright  as  assistant  man¬ 
ager  of  the  Baltimore  Division  was 
also  announced.  .  . 

Roland  A.  Hazell,  appointed  man¬ 
ager,  National  Steel  Boilers,  Heat¬ 
ing  and  Air  Conditioning  Div., 
National-U.  S.  Radiator  Corp., 
Johnstown,  Pa.,  will  be  responsible 
for  the  promotion  and  sale  of  the 
company’s  national  line  of  residen- 
( Concluded  on  page  150) 
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IN  HOT  WATER  HEATING 

WHY  STOP  AT 


I  f  %• 
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No  matter  what  your  requirements  .  .  . 

180°  F. ...  220°  F. ...  250°  F. ...  300°  F. .. .  350°  F. ...  430°  F., 
International-LaMont  THERMOJET®  Hot  Water  Genera¬ 
tors  are  your  key  to  truly  significant  savings  in  modern 
hot  water  heating  systems. 


HIGHER  TEMPERATURE  DROPS 
MEAN  GREATER  ECONOMY 

These  forced  recirculation  water  tube  Generators  extract 
more  heat  from  less  water.  By  merely  increasing  the  tempera¬ 
ture  differential  between  boiler  outlet  and  return  water  from 
the  “conventional”  20°F.  to  80°F.,  water  flow  rates  are  cut 
75%.  Lower  flow  rates  mean  reduced  pipe  and  pump  sizes, 
with  attendant  savings  throughout  the  system.  With  Inter- 
national-LaMont  THERMOJET®  Generators,  temperature 
differentials  up  to  200°F.  are  in  use  and  are  recommended, 
effecting  even  greater  savings. 

Positive,  high  velocity  boiler  water  circulation  assures 
peak  heat  absorption  rates — far  beyond  those  obtainable  with 
natural  circulation  boilers,  plus  instant  response  to  changing 
load  demands.  Any  danger  of  thermal  shock  is  eliminated. 

Set  your  own  temperature  limits  from  180° F.  to  430°  F., 
but  project  your  thinking  in  terms  of  the  unmatched 
capabilities  of  International-LaMont 
THERMOJET®  Generators  .  .  .  specifi¬ 
cally  designed  for  the  modern  concept  in 
hot  water  heating. 
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NSW 

SPECIFICATION 

BULLETIN 


MlilUtl  AM&  VACUUM  C*UOI» 


How  to  Specify: 

•  PretMire  Gauges 

•  Industrial  Thermometers 

•  Dial  Thermometers 

•  Recording  Thermometers 

•  Recording  Hygrometers 

•  Bi'Metal  Dial  Thermometers 

Engineers,  architects  and  contractors  are  finding 
this  Weksler  Specification  Bulletin  a  great  time 
saver! 

Designed  for  "at  a  glance"  information  and 
specifications  on  Weksler  instruments  most  fre¬ 
quently  specified  for  indicating  and  recording 
temperature,  pressure  and  humidity,  the  bulletin 
illustrates  and  describes  most  of  the  basic  instru¬ 
ments  needed  in  air-conditioning,  heating,  ven¬ 
tilating,  plumbing  and  piping. 

WRITE  FOR  YOUR  COPY  OF  THE 
WEKSLER  SPECIFICATION  BULLETIN 


WEKSLER  INSTRUMENTS  CORP. 

FREEPORT  L  I  NEW  YORK 


if  Vi't  -A'  i  Ki  T  •  H  V  , 


Briefly  Stated 


^Concluded  from  page  IJtS) 

tial  and  commercial  steel  heating 
boilers.  Before  his  new  assignment, 
Mr.  Hazell  was  manager  of  the 
company’s  Canadian  branch  for 
three  years,  and  prior  to  that,  he 
was  manager  of  the  Buffalo,  N.  Y., 
branch.  .  . 

Carrier  Corporation,  Syracuse, 
N.  Y.,  has  named  three  executives 
to  newly-created  senior  staff  posi¬ 
tions.  Frank  R.  Littlefield,  until 
recently  in  charge  of  the  Manning, 
Maxwell  &  Moore  plant  in  Water- 
town,  Mass.,  has  been  elected  a 
vice-president  and  designated  di¬ 
rector  of  manufacturing.  Walter 
H.  Steitler,  formerly  president  of 
Carrier  -  Houston  Corporation  and 
more  recently  assistant  to  the  presi¬ 
dent,  has  also  been  elected  a  vice- 
president  and  w'ill  serv’e  as  director 
of  marketing.  Walter  A.  Grant,  al¬ 
ready  a  vice-president,  has  been 
named  director  of  engineering.  .  . 

^  * 

Sol  Wolpert,  manager  of  the  Chi¬ 
cago  branch  of  Nation al-U.  S. 
Radiator  Corpor.ation,  died  June  7, 
1959.  He  joined  United  States 
Radiator  Corporation,  a  company 
predecessor,  in  1913  at  its  Minne¬ 
apolis  Branch.  Transferred  to  the 
Chicago  branch  fourteen  years 
later,  he  was  named  assistant 
branch  manager  in  1929  and  in  1944 
was  appointed  branch  manager. 

Robert  K.  Milward,  prominent 
heating  speciali.st  for  47  years,  died 
at  his  home  in  Detroit  on  July  3rd. 
He  was  manager  of  customer  rela¬ 
tions,  of  the  company’s  Detroit 
Branch  at  the  time  of  his  retire¬ 
ment  April  30,  1956.  Mr.  Milward 
began  his  career  in  1909  as  a  for¬ 
warder  in  the  Detroit  plant  of  the 
U.  S.  Heater  Company.  He  later 
served  as  branch  manager  in  the 
company’s  Omaha  office.  With  the 
merger  of  the  U.  S.  Heater  Com¬ 
pany  and  U.  S.  Radiator  Corpora¬ 
tion,  he  became  branch  manager  of 
the  St.  Louis  office.  In  1927,  he  was 
appointed  Detroit  branch  manager 
for  U.  S.  Radiator  Corporation,  a 
post  he  held  for  twenty-eight  years. 
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No  more  collars  or 
clamps!  Exclusive 
Wiremold  Air  Duct 
construction  mokes 
possible  this  sure 
coupling  method. 
And,  air  flow  is  not 
restricted.  Save  time; 
save  odd  lengths  for 
neat  use  on  next  job. 
Why  not  write  tor 
full  story,  or  ask 
your  DISTRIBUTOR? 


THE  WIREMOLD  COMPANY  •  HARTFORD  10.  CONN. 
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Here’s  an.  Efficient,  Economical 
Water  Heater.  Oil  or  Gas  Fired 

No  matter  how  small  or  how  large  your  requirements, 
there’s  a  Bryan  Indirect  water  heater  engineered  to 
meet  your  specific  hot  water  needs.  Utilizing  the  Indirect 
“heat  exchanger”  method,  the  Bryan  water  heater  .  .  . 

Provides  loiv  cost  hot  water.  The  heat  exchanger — con¬ 
structed  of  heavy  gauge  copper  tubing — is  placed  in 
the  hot  boiler  water,  absorbs  the  heat,  transferring  it 
to  the  water  flowing  through  the  heat  exchanger  tubes. 
Result :  a  highly  efficient  water  heating  system  that’s.  . . 

Economical.  Since  service  water  does  not  come  into 
contact  with  high  temperature  boiler  heating  surfaces, 
there  is  little  danger  of  scale  or  corrosion.  Thus,  main¬ 
tenance  and  replacement  costs  are  greatly  reduced,  and 
unit  continues  to  perform  at  maximum  efficiency. 

Compact.  Bryan  Indirect  water  heaters  require  a  min¬ 
imum  of  valuable  floor  space.  For  example,  the  model 
shown,  which  has  an  input  of  125,000  BTU’s,  requires 
only  25”  x  23"  floor  space. 

Capacities  from  120  gallons  to  2160  gallons  per  hour 
at  100°  rise. 

Bryan  Indirect  water  heaters  are  designed  and  built  to 
the  requirements  of  the  A.S.M.E.  code.  Gas  Fired  Models 
A.G.A.  approved. 


For  information  about  the  spocific  hoator  host  tuitod  to  your  roquiro- 
monts,  write  Bryan  Steam  Corporation,  Peru,  Indiana,  for  cotofog. 


BRYAN  STEAM  CORP.  •  Peru,  Ind. 
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EDWARDS  AIRVK 

...the  air-cooled  refrigerant  condenser  that 

eliminates  fans,  cooling  towers,  noise  and  maintenance. 

For  condensing  refrigerants  Edwards  AIRVEC  offers  a  simple,  economical 
method  that  makes  possible,  for  the  first  time,  the  elimination  of  fans,  motors, 
and  cooling  towers!  Because  of  its  unique  operating  principle,  AIRVEC  re¬ 
quires  no  electrical  power-the  refrigeration  or  air  conditioning  system  using 
AIRVEC  requires  20%  less  power.  With  no  moving  parts  there  is  no  need  for 
belts,  pumps,  fans  or  costly  maintenance-and  it's  absolutely  silent.  And 
water  is  not  used  in  the  AIRVEC  so  there  is  no  water  treatment  problem  or 
periodic  cleaning  of  condensers  and  towers. 

The  size  of  the  condenser  is  virtually  unlimited:  you  just  assemble  sin¬ 
gle  AIRVEC  elements  in  a  single  plane  until  the  required  area  is  covered.  Initial 
installation  costs  are  lower,  too.  And  AIRVEC  is  so  light  that  little  or  no  special 
rigging  is  required. 

Its  low,  unobtrusive  silhouette  blends  easily  with  any  architecture, 
leaving  more  useable  space  within  the  building  proper.  Roof  loads  are  negli¬ 
gible  so  no  extra  beams  are  needed.  Edwards  AIRVEC  Condensers  are  availa¬ 
ble  in  nominal  sizes  of  1.25,  2.50  and  3.75  tons  and  larger  assembles  up  to 
hundreds  of  tons. 


The  refrigerant  gas 
is  cooled  and 
condensed  by 
the  movement  of 
convection  air 
moving  upward 
through  the 
AIRVEC  condenser. 


Write  today  for  comprehensive  technical  data. 


EDWARDS  ENGINEERING  CORP. 

1608-2  Alexander  Avenue  •  Pompton  Plains,  New  Jersey 
Telephone  TEmple  5-2808 

WORLD’S  LARGEST  MANUFACTURER  OF 
WATER-COOLED  CONDENSERS  FOR  PACKAGED  EQUIPMENT. 
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INQUIRY  SERVICE  FOR  ADVERTISED  PRODUCTS 


Use  this  Digest  to  locete  and  refer  to  the  advertisements  in  which  you  are 
particularly  interested,  then  fill  out  and  mail  a  prepaid  multipurpose  postcard, 
either  of  two  that  appear  on  the  yellow  page  following,  to  request  further 
information  from  manufacturers. 


22  QUIET  lOOSTERS . 

made  by  Bell  &  Gossett  were  selected  as 
the  pumps  for  the  heating  circuits  of  the 
four  buildings  and  the  snow  melting  pan* 
els  of  International  Minerals  and  Chem¬ 
ical’s  new  administration  and  research 
center,  Skokie,  Ill.  Over  3,000,000  of 
these  vibrationless  units  in  operation  to¬ 
day.  Information  available. 

Inside  Front  Cover  Item  200 

UNIT  TRAPPING  . 

is  discussed  in  full-page  Armstrong  ad. 
The  theory,  practice  and  proof  that  every 
steam  heated  unit  needs  its  own  steam 
trap  discussed.  Reprint  of  article  and 
44-page  Steam  Trap  Book  offered. 

Page  1  Item  201 

GALVANIZED  SHEETS  . 

produced  by  Wheeling  Steel,  are  an  in¬ 
tegral  part  of  any  effective  air  condition¬ 
ing  system.  Works  easily  and  smoothly 
so  that  duct  seams  are  always  tight  and 
right.  Galvanized  coating  never  flakes 
or  peels.  Information  available. 

Page  2  Item  202 

TEMPERATURE  CONTROL  SYSTEM  .... 

installed  by  Powers  in  the  St.  Lawrence 
Seaway  Authority  Building  includes  a 
solar  compensator.  The  direct  radiation 
is  regulated  by  Mastrol  system.  Infor¬ 
mation  available. 

Page  5  Item  203 

AIR  CONDITIONING  EQUIPMENT  .... 

from  The  Governair  Corp.  is  called 
“Satisfabricated.”  Equipment  can  be 
manufactured  to  fit  almost  any  space 
and  load  requirement.  Information  is 
available. 

Page  7  Item  204 

WROUGHT  IRON . 

steam  return  lines  made  of  new  Byers’ 
4-D  material  are  a  formidable  deterrent 
to  steam  condensate  corrosion  and  its 
deleterious  effects.  Literature  is  avail¬ 
able,  including  a  special  report. 

Page  9  Item  205 

OVER  500  PLUSH  VALVES . 

made  by  Coyne  &  Delany  are  installed 
in  the  West’s  largest  office  building  in 
downtown  Oakland.  All  flush  valves  in 
this  Kaiser  Center  will  be  concealed  in 
access  boxes.  Routine  repairs  will  be 
somewhat  more  time  consuming,  hence 
the  installation  of  efficient  valves  is  par¬ 
ticularly  apt.  Information  available. 
Page  11  Item  206 

SANITARY  DRAINAGE  SYSTEM . 

using  copper  tube  at  the  new  Fairview 
State  Hospital,  Costa  Masta,  Calif.,  elim¬ 


inates  waste  space  in  furred  areas  and 
allows  ample  headroom  in  the  basement. 
More  than  16,000  lb  of  Anaconda  cop¬ 
per  tube  used.  Bulletin  available. 

Page  13  Item  207 

COOLING.HEATING  CONDITIONER  .. 

continues  the  Dunham-Bush  pattern  of 
product  progress  providing  “one-source- 
one  responsibility”  for  all  air  condition¬ 
ing,  heating,  refrigeration  and  heat  trans¬ 
fer  needs.  This  compact  fan-coil  unit 
for  mounting  between  the  studs  of  a  wall 
structure  is  designed  to  meet  smaller 
space  and  capacity  requirements  of  mo¬ 
tels,  hotels,  apartments  and  residences. 
Specifications  offered. 

Page  15  Item  208 

THE  ZINC  COATING  . 

of  Inland  Steel’s  galvanized  sheet  could 
not  even  be  flaked  by  Slammin’  Sam 
Sneed.  Information  is  available. 

Page  16  Item  209 

AIR  DISTRIIUTION  EQUIPMENT . 

is  produced  by  Tuttle  &  Bailey  on  both 
East  and  West  Coasts  at  top  quality  and 
competitive  prices.  Line  includes  devices 
and  accessories  for  low  pressure  sys¬ 
tems  and  a  full  selection  of  high  pres¬ 
sure  attenuation  units  and  related  equip¬ 
ment.  Ad  lists  branch  offices  and  au¬ 
thorized  representatives  in  35  states.  Dis¬ 
trict  of  Columbia.  Information  available. 
Insert  bet.  16-21  Item  210 

STANDARD  OR  SPECIAL  MOTORS  .... 

are  the  specialty  of  Wagner  Electric. 
Five  40  hp  motors  (for  air  supply)  and 
five  15  hp  motors  (for  air  return  fans) 
supplied  by  this  manufacturer  help  to 
ventilate  the  50,000  sq  ft  St.  Louis 
Municipal  Airport.  Information  avail¬ 
able. 

Page  21  Item  211 

CENTRIFUGAL  FAN  EQUIPMENT . 

by  General  Blower  is  available  for  a 
wide  range  of  engineered  systems  —  low, 
medium,  or  high  pressure  (free  air  to 
41.52  inches  water  gage).  Bulletins  de¬ 
scribe  backward  blade  exhauster,  forward 
curve  fans,  new  industrial  fans,  etc. 

Page  23  Item  212 


VALVES  . 

for  air,  steam,  liquid,  or  gas,  are  manu¬ 
factured  by  Johnson  for  every  possible 
air  conditioning,  heating  or  ventilating 
control  system  application.  New  con¬ 
densed  catalog  available  lists  all  types 
of  the  company’s  most  complete  line 
of  pneumatic  equipment  in  the  industry. 
Pages  24-25  Item  213 

NEW  AIR-COOLED  CONDENSERS . 

announced  by  Carrier  are  counter-high. 
Of  low  silhouette,  each  is  only  38  inches 
high,  18  inches  deep.  Improved  design 
cuts  service  costs  50  per  cent.  Capacities 
upward  from  3  tons,  in  three  sizes.  For 
stores,  office  buildings,  supermarkets,  and 
restaurants.  Information  available. 

Page  26  Item  214 

INDUSTRIAL  HEATERS  . 

from  Lennox  Industries,  Inc.,  operate 
equally  well  with  either  gas  or  oil,  and, 
in  addition,  have  “push  button”  change¬ 
over.  Engineering  data  arc  offered. 

Page  27  Item  215 

FACTORY  HEATING.  VENTILATING  . . . 

can  be  accomplished  completely  with 
Trane  equipment.  One  source  means  one 
responsibility  for  the  whole  job.  Lines 
are  more  versatile,  more  complete  than 
ever  before.  New  centrifugal  roof  venti¬ 
lators,  cabinet  fans,  Torrivent,  steam 
specialties,  and  a  wider  range  of  any¬ 
thing  you  need.  Information  available. 
Pages  28-29  Item  216 

HIGH  TEMPERATURE  PUMPS . 

for  moving  heat  transfer  liquids  are 
offered  by  Buffalo  Pumps.  Well-known, 
hydraulically  efficient,  impeller  and  cas¬ 
ing  design.  For  all  heat  transfer  prob¬ 
lems.  including  vapor  phase.  Informa¬ 
tion  available. 

Page  31  Item  217 

AIR  CONDITIONING  EQUIPMENT  .... 

produced  by  American-Standard  Indus¬ 
trial  Div.  permits  you  to  select  all  the 
major  components  from  one  source  with 
the  attendant  one-source  responsibility 
for  quality  and  performance  in  equip¬ 
ment  designed,  engineered,  and  manu¬ 
factured  to  work  together.  Information 
available. 

Paget*  32-33  Item  218 
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THERMOSTATIC  SHOWER  MIXER . 

offered  by  Lawler  is  of  such  advanced 
design  that  it  will  never  go  out  of  style. 
The  Recesso  is  entirely  recessed  into 
the  wall,  eliminating  dangerous  protrud¬ 
ing  edges  which  might  cause  bodily  in¬ 
jury  or  collect  dirt  or  scum.  A  safe, 
sensitive,  instant-acting  control.  Informa¬ 
tion  available. 

Page  34  item  219 

AIR  DIFFUSION  EQUIPMENT  . 

is  produced  by  Anemostat  in  an  im¬ 
pressive  variety  to  meet  every  archi¬ 
tectural  and  engineering  requirement. 
Trademark  guarantees  quality.  Informa¬ 
tion  on  complete  line  is  available. 

Page  35  Item  220 

FIRER  GLASS  DUCT  LINER . 

offered  by  Johns-Manville  keeps  air 
ducts  quiet  and  makes  them  more  effi¬ 
cient.  Of  light  weight  material,  resilient 
and  strong,  rolls  are  easy  to  cut  and 
fit.  as  well  as  pleasant  to  handle.  Pro¬ 
vides  maximum  insulation  value  for  dol¬ 
lar  invested.  Specification  and  installa¬ 
tion  data  available. 

Pages  36-37  Item  221 

INDUSTRIAL  DUAL-FUEL  RURNER _ 

with  integral  air  register  is  produced  by 
Petro  for  natural  or  induced  draft  firing 
in  capacities  of  30  to  450  boiler  hp, 
gas  or  oil.  Burner  handles  the  heaviest 
oil  or  any  type  of  gas  with  precision 
and  dependability.  Literature  and  speci¬ 
fication  sheet  available. 

Page  38  Item  222 

ZONE  CONTROL  CARINETS . 

from  Buffalo  Forge  Co.  simplify  your 
air  conditioning  installations.  Quiet,  high¬ 
ly  efficient  units  provide  varying  degrees 
of  conditioned  air  for  several  zones. 
Bulletin  is  offered. 

Page  39  Item  223 

COOLING  WITH  GAS  . 

keeps  work  efficiency  high  and  operating 
costs  down  with  Arkla-Servel  units  at 
First  Federal  Savings  in  Alhambra.  Calif. 
The  same  compact  system  keeps  em¬ 
ployees  warm  in  winter.  Specific  details 
available. 

Pages  40-41  Item  224 

REMOVARLE  CORE  GRILLES . 

are  presented  by  Waterloo  Register  Co. 
Cores  slip  out  easily  and  prevent  damage 
to  plaster  or  painted  walls.  Comprehen¬ 
sive  catalog  is  offered. 

Page  42  Item  225 

COOLING  TOWERS . 

from  Halstead  &  Mitchell  boast  a  20- 
year  guarantee.  Specially  treated  wood 


decking  resists  rotting,  fungus  attack, 
and  algae  which  accumulates  and  ob¬ 
structs  air  flow  in  most  other  towers. 
Information  is  available. 

Page  43  Item  226 

COFFER  TURE  . 

made  by  Bridgeport  Brass  is  neatly  sum¬ 
marized  in  booklet  "Your  Guide  to 

Bridgeport  Plumbing,  Heating  and  Air 

Conditioning  Products.”  Lists  types,  sizes, 
weights  and  strength  of  copper  water 
and  drainage  tubes. 

Pages  44-45  Item  227 

AIR  HANDLING.  CONDITIONING . 

is  handled  in  modern  installation  by 
capillary  air  washers  and  power  roof 
ventilators  offered  by  Clarage  Fan. 
Equipment  has  reputation  for  faithful 
performance  and  operating  economy. 
Bulletins  describing  units  offered. 

Page  46  Item  228 

MONEY-RACK  GUARANTEE  . 

offered  by  Jenkins  Valves  is  the  same 
today  as  originally  published  90  years 
ago.  If  not  perfectly  tight  or  if  it  does 
not  hold  steam,  oil,  acids,  water  or  other 
fluids  longer  than  any  other  valve,  money 
is  refunded.  Information  is  available. 
Page  47  Item  229 

FOUR  INDUSTRIAL  HEATERS  . .  . 

from  Dravo  Corp.  keep  a  79,000  sq  ft 
warehouse,  with  high  roof  areas  and 
large  access  doors,  warm  during  severest 
cold  spells.  Information  on  these,  plus 
other  services  and  products  of  the  com¬ 
pany,  is  available. 

Page  48  Item  230 

CENTRIFUGAL  CHILLER  . 

supplied  by  Chrysler  is  the  heart  of  the 
air  conditioning  system  in  the  new  Me¬ 
morial  Auditorium  in  Greenville,  S.  C. 
The  500-ton  unit  costs  less  to  install  and 
saves  operating  expenses.  Only  400-hp 
motor  needed.  Information  on  liquid 
chiller,  which  can  be  custom  engineered 
to  your  needs,  available. 

Page  49  Item  231 

MERGER  NOTICE:  . 

The  incornoration  of  the  Massachusetts 
Line  into  the  Peerless  Electric  product 
parade  now  makes  it  possible  for  Peer¬ 
less  to  supply  fans  and  blowers  with 
4-inch  to  86-inch  wheels.  Also,  special 
units  produced  to  customer,  engineer 
and  government  specifications  every  day. 
Catalogs  available. 

Page  50  Item  232 

ZONING  VALVE . 

offered  by  Heat-Timer  has  100%  shut 
off  for  positive  temperature  control  on 


steam,  hot  and  chilled  water  systems. 
New  brochure  containing  layouts,  appli¬ 
cations,  customer  benefits,  technical  data, 
and  prices  available. 

Page  51  Item  233 

ANY  TYFE  OF  COOLING . 

problems,  industrial  or  commercial,  can 
be  solved  by  Frick  Co.  engineers  who 
will  design,  build  and  install  the  com¬ 
pany’s  systems.  Information  is  available. 
Page  52  Item  234 


FISHMOUTHS  SAVE  50%  . 

or  more  over  commercially  available 
branch  fittings.  Made  by  H.  K.  Porter, 
they  are  available  for  branch  connec¬ 
tions  2  inches  or  over  and  are  made 
from  Schedule  40  pipe.  Rated  for  work¬ 
ing  pressures  to  55%  of  maximum  run- 
pipe  limits.  Complete  information,  prices, 
and  names  of  distributors  available. 
Pagein  Item  236 

AIR-CONDITIONING  EQUIPMENT _ 

from  Thermal  Engineering  Corp.  helps 
keep  pilots  cool  in  the  flight  simulator 
building  of  Eastern  Airlines  in  Miami. 
Information  is  available. 

Page  112  Item  237 


NEW  PRESSURE  CONTROL . 

offered  by  Mercoid  weighs  only  1%  lb, 
incorporating  a  single  pole,  double  throw 
hermetically  sealed  mercury  switch.  Ad¬ 
justable  operating  ranges  from  1  to  20 
and  1  to  30  psig.  Bulletin  available. 
Page  114  Item  239 

OFF-THE-FLOOR  WATER  COOLER - 

made  by  Cordley  &  Hayes  and  called 
the  Cordwall  is  the  most  important  im¬ 
provement  in  electrical  water  coolers  in 
30  years.  Flush  with  the  wall,  it  conceals 
all  plumbing.  Saves  up  to  two-thirds 
of  the  space  needed  by  standard  coolers. 
Bulletin  available. 

Page  115  Item  240 


GLASS  FIRER  DUCT  LINER . 

offered  by  Gustin-Bacon  conforms  to 
strictest  fire  codes.  Ultralite  liner  is  now 
available  with  a  newly  developed  and 
approved  gray  fire-resistant  coating.  The 
new  product  carries  a  flame  spread  clas¬ 
sification  of  less  than  25  and  complies 
with  all  requirements  of  the  Fire  Under¬ 
writers.  Specification  data  and  samples 
available. 

Page  53  Item  235 


FUEL  OIL  HEATER . 

from  Davis  Engineering  permits  direct 
use  of  boiler  water  and  fuel  oil  in  the 
same  shell  without  danger  of  system  con¬ 
tamination.  Bulletin  is  offered. 

Page  113  Item  238 
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CENTRAL  STATION  MANUAL . 

published  by  Drayer-Hanson  contains  48 
pages  describing  the  company’s  popular 
30-model  central  station  air  conditioning 
units  (horizontal  and  vertical)  as  well 
as  handy  time-saving  fan  performance 
curves. 

Page  116  Item  241 

SAFE  BOILER  WATER  CONTROLS  .... 

manufactured  by  Magnetrol  are  also  the 
simplest.  A  permanent  Alnico  magnet, 
located  outside  float  chamber,  links  water 
level  and  electrical  controls.  This  link 
eliminates  mechanical  parts  normally 
subject  to  wear  and  fatigue  failure.  Cata¬ 
log  available. 

Page  117  Item  242 

ACCURATE  TEMPERATURE  READINGS 

are  obtained  in  3  to  5  seconds  with  the 
Alnor  Type  2300  surface  pyrometer. 
Large  mirrored  scale  is  direct  reading. 
Bulletin  is  offered. 

Page  118  Item  243 

GAS-FIRED  AIR  MAKE-UP . 

with  units  manufactured  by  Aerovent 
increases  production  capacity  and  im¬ 
proves  fan  and  heating  efficiency.  Units 
supply  ample  quantities  of  clean,  pre¬ 
heated  or  cooled  outside  air  to  replace 
air  exhausted  by  ventilating  systems. 
Bulletin  offered. 

Page  119  Item  244 

CENTRALIZED  CONTROL  SYSTEM  .... 

from  Minneapolis-Honey  well  features 
modular  building  block  design  which 
offers  greater  economy  and  new  flexi¬ 
bility.  It  lets  one  man  do  the  work  of 
a  crew.  Information  is  available. 

Insert  bet.  120-123  Item  245 


DRYER.  FILTER,  PRV  STATION . 

are  among  new  products  offered  by 
Honeywell.  Air  dryer  extracts  moisture 
from  compressed  air  for  pneumatic  con¬ 
trol.  Highly  efficient  filter  removes  all 
dirt  and  oil  from  high  pressure  air. 
Pressure  reducing  valve  station  main¬ 
tains  source  of  control  air  at  the  precise 
pressure  regardless  of  drain  on  the  sys¬ 
tem.  Information  available. 

Insert  bet.  120-123  Item  246 


BELTED  ROOF  VENTILATOR . . 

is  propeller-type  unit  manufactured  by 
New  York  Blower.  Galvanized  construc¬ 
tion  and  quality  details.  Bulletin  dis¬ 
cusses  units  in  capacities  from  4450  to 
33,900  cfm,  and  in  smaller  direct-drive 
sizes. 

Page  125  Item  247 


POWER  DRAFT  UNIT . 

for  industrial,  residential  and  institu¬ 
tional  exhausting,  is  available  from 
Quickdraft.  It  increases  heating  and  com¬ 
bustion  efficiency  with  no  motors,  fans 
or  bearings  in  exhaust  lines.  Engineer¬ 
ing  data  are  offered. 

Page  126  Item  248 

HEATING  PUMPS  . 

available  from  Skidmore  are  built  for 
performance.  A  unit  is  designed  for  each 
and  every  heating  requirement.  Included 
are  an  easily  accessible,  compactly  de¬ 
signed  condensation  pump  and  a  close- 
coupled,  mechanical  shaft-seal  vertical 
pump.  Bulletins  available. 

Page  127  Item  249 

FOR  WALL-HUNG  FIXTURE . 

installations.  Jay  R.  Smith  Mfg.  Co.  rec¬ 
ommends  its  long  barrel  adjustable  fit¬ 
tings  and  chair  carriers.  They  save  time, 
labor,  material.  Information  available. 
Page  128  Item  250 

AIR  COOLED  CONDENSER  . 

— the  Aircon  by  McQuay — provides  the 
ultimate  in  flexibility  by  combining  re¬ 
frigerant  condensing  with  heating  and 
ventilating.  May  also  be  used  for  ex¬ 
haust  ventilation,  saving  both  time  and 
money  in  installation,  maintenance,  and 
operating  costs.  Installed  indoors  or  out¬ 
doors.  Information  available. 

Page  129  Item  251 

ARCHITECTURAL  GRILLES . 

for  every  type  of  installation  are  offered 
by  A-J  Mfg.  Co.  New  catalog  contains 
complete  specifications.  Practically  no 
limit  on  size,  and  grilles  can  be  made 
to  exact  order  from  steel,  aluminum, 
bronze,  monel,  or  stainless.  New  convec¬ 
tor  type  has  pencil-proof  slots  for  cool¬ 
ing  or  heating  outlets,  free  area  of  54%, 
for  installation  in  sills,  side-walls,  ceil¬ 
ings,  and  floors. 

Page  130  Item  252 

ROOF-MOUNT  CONDITIONERS  . 

offered  by  Ventil-Aire  give  more  bene¬ 
fits  at  less  cost.  No  costly  ducts.  No 
boiler  used.  No  air  handling  or  com¬ 
pressor  space  required.  No  water  towers. 
No  intricate  control  wiring.  Specifica¬ 
tion  on  units  of  5,  714,  and  15  tons 
available. 

Page  132  Item  253 

THERMO  EXPANSION  VALVES . 

offered  by  Alco  are  engineered  to  retain 
product  leadership.  Power  element  life 
increased  ten  times.  Rapid  response  re¬ 
mote  bulb  and  well  available  when  speci¬ 


fied.  Easy  capacity  changes  or  cleaning 
without  breaking  connections.  Bulletin 
available. 

Page  133  Item  254 

ALUMINUM  DOOR  LOUVERS . 

offered  by  Construction  Specialties  are 
precision  engineered  into  neat,  attractive 
and  practical  units.  Though  competitive 
with  sheet  metal  assemblies  they  have 
many  attractive  qualities  available  only 
in  extrusions.  New  catalog  available. 

Page  134  Item  255 

HOT  WATER  HEATER . 

of  the  automatic,  commercial  type  is 
offered  by  Ewing  Mfg.  Co.  It  is  called 
the  low  cost  answer  to  the  hot  water 
problem  for  laundries,  restaurants,  mo¬ 
tels,  schools  and  apartments.  Informa¬ 
tion  is  available. 

Page  135  Item  256 

SUPPLY  PUMPS  . 

from  Webster  Electric  are  available  in 
capacities  to  575  gph.  They  handle  all 
furnace  oil  with  the  extra  measure  of 
dependability  required  for  commercial 
and  industrial  applications.  Engineering 
bulletins  are  offered. 

Page  135  Item  257 

TOMORROW'S  HEATING . 

is  provided  for  by  the  installation,  today, 
of  the  Cyclotherm  steam  and  hot  water 
generator.  Unit  is  built  under  one  roof 
and  shipped  fire-tested  and  ready  to  op¬ 
erate.  Up  to  one-third  smaller  than  any 
other  package  of  the  same  capacity. 
Information  available. 

Page  136  Item  258 

CHECK  VALVE .  . 

offered  by  Watsco  is  combination  spun 
end  check  valve  and  strainer,  non-electric 
but  magnetically  operated.  It  is  so  finely 
calibrated  that  a  fraction  of  an  ounce 
of  pressure  will  open.  No  springs.  Illus¬ 
trated  catalog  available. 

Page  137  Item  259 

FLEXIBLE  DUCT  CONNECTION . 

from  Cain  Mfg.  Co.  is  prefabricated  — 
simply  pull  out  desired  length  from  dis¬ 
penser-type  carton,  roll  into  round  duct 
or  form  into  square  duct.  Information  is 
available. 

Page  137  Item  260 

NO  ONE  FILTER . 

does  all  jobs  or  meets  every  need.  That’s 
why  filters  from  Air  Filter  Corp.  are 
engineered  to  the  job  to  offer  more 
effective  dust  collection.  Bulletins  are 
available. 

Page  137  Item  261 
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REMOTE  INDICATION  . 

of  temperature  at  eye  level  offered  by 
Barber-Colman.  There  is  no  limit  to  the 
number  of  points  monitored  by  a  single 
instrument.  Extreme  accuracy  is  assured. 
For  use  with  all  types  of  control  systems. 
Complete  information  and  literature 
offered. 

Page  138  Item  262 

SELF.OPERATED  CONTROL . 

produced  by  Barber-Colman  tames  high- 
velocity  air.  Constant  volume  regu¬ 
lator  simplifies  stabilization,  maintains 
cfm  delivery  within  plus  or  minus  5%. 
Can  also  be  used  in  low  velocity  sys¬ 
tems  and  provides  self-balancing  opera¬ 
tion  when  installed  in  low  velocity 
branch  ducts.  New  52-page  manual 
offered. 

Page  139  Item  263 

NON.CLOG  SEWAGE  PUMPS . 

by  Chicago  Pump  Co.  offer  these  ad¬ 
vantages:  ( I )  Fifty  years  of  manufac¬ 
turing  experience,  (2)  Quiet  operation 
with  high  efficiency,  (3)  No  distortion, 
(4)  Simple  micrometer  adjustment,  (5) 
Heavy  ball  thrust  bearings,  (6)  No  leak¬ 
age,  (7)  Heavy  duty  shafts  for  long  life. 
Bulletin  available. 

Page  140  Item  264 


RIG  GAS  HEAT  UNITS . 

offered  by  Hydrotherm,  Inc.,  enable  the 
“big”  jobs,  requiring  up  to  3.6-million 
Btu,  to  enjoy  the  convenience  and  clean¬ 
liness  of  gas  heat.  MultiTemp  system 
achieves  true  input  modulation,  limits 
gas  consumption.  Catalog  is  available. 
Page  142  Item  265 

NEW  DIFFUSER  . . 

made  by  Air  Devices,  Inc.,  has  radically 
new  means  of  controlling  air  direction 
at  four  different  angles  of  discharge 
simultaneously.  The  result  is  positive 
adjustability  with  finger-tip  air  direction 
control.  Bulletin  offered. 

Page  143  Item  266 

AIR  FILTER  INSTITUTE . 

lists  its  membership  in  ad.  You  can  buy 
air  filters  with  confidence  from  these 
members.  Information  available. 

Page  143  Item  267 


DUCT-SEALING  TAPE . 

from  Amo  Adhesive  Tapes,  Inc.,  pro¬ 
vides  the  fastest,  easiest  way  to  seal  ducts 
and  apply  insulation.  Free  sample,  in¬ 
formation  are  offered. 

Page  143  Item  268 


EXTRUDED  ALUMINUM  SHUTTERS  .... 

from  Elgo  Shutter  &  Mfg.  Co.  are  of 
modern  design,  light  weight,  fully 
weather-stripped,  easier  to  install,  and 
are  rust  and  corrosion  proof.  Complete 
specifications  are  available. 

Page  143  Item  269 

COMPACT,  ISO-LR  VALVE . 

is  called  the  Monoflange  Mark  II  and 
designed  by  Henry  Pratt  Co.  to  meet  the 
ever  increasing  need  for  a  sensible  valve 
at  this  rating.  Drip-tight  and  ideal  for 
throttling  service,  it  is  a  versatile  valve. 
Bulletin  available. 

Page  144  Item  270 

HEAVY  DUTY  SEWAGE  EJECTOR . 

offered  by  Weil  Pump  is  screenless,  rug¬ 
gedly  built,  and  has  a  non-clog  impeller. 
New  bulletin  explains  how  construction 
of  unit  guarantees  many  years  of  trouble- 
free  operation.  Some  units  still  operat¬ 
ing  satisfactorily  after  25  years  of  serv¬ 
ice.  Only  one  piping  connection  required. 
Page  145  Item  271 

FLEXIBLE  HOSE  . 

from  The  Flexaust  Co.  is  adaptable  for 
all  kinds  of  fume  and  dust  control  and 
ventilation  uses.  It  is  durable,  light¬ 
weight,  and  easy  to  install.  Details  are 
available. 

Page  146  Item  272 

GAS  AND  OIL  BURNERS . 

from  The  Webster  Engineering  Co.  are 
.available,  large  or  small,  single  or  dual 
fuel,  packaged  or  field  assembled.  Bulle¬ 
tin  is  offered. 

Page  147  Item  273 

ADJUSTABLE  SPROCKET  RIM . 

with  chain  guide,  offered  by  Babbitt, 
changes  a  danger  zone  into  a  safety  zone 
when  overhead  valves  are  so  equipped. 
Pipe  layout  simplified.  Units  fit  any  size 
wheel,  are  easy  to  install,  save  time  and 
money.  Information  available. 

Page  147  Item  274 

ELECTROSTATIC  FILTERS  . 

produced  by  Stoddard  Industries  under 
the  trade  name  Dust-magnet,  are  perma¬ 
nent.  They  rinse  clean  in  a  jiffy  for 
immediate  replacement  in  air  condition¬ 
ers  and  furnaces.  Non-clogging,  they 
need  no  oil  coating.  Information  avail¬ 
able. 

Page  148  Item  275 

HOT  WATER  GENERATORS . 

manufactured  by  International  Boiler 
offer  truly  significant  savings  in  modem 
hot  water  heating  systems.  With  these 


Thermojet  generators,  temperature  dif¬ 
ferentials  up  to  200  deg  F  are  in  use 
and  are  recommended,  effecting  even 
greater  savings.  Full  details  offered. 

Page  149  Item  276 

PREFABRICATED  AIR  DUCT . 

by  Wiremold  eliminates  collars  or 
clamps.  Two  lengths  are  joined  simply 
by  screwing.  The  result  is  that  air  flow 
is  not  restricted.  Saves  time.  Odd 
lengths  are  saved  for  neat  use  on  next 
job.  Information  available. 

Page  150  Item  277 

NEW  INSTRUMENT  BULLETIN . . . 

shows  you  how  to  specify  Weksler  pres¬ 
sure  gages,  industrial,  dial,  and  recording 
thermometers,  recording  hygrometers, 
and  bi-metal  dial  thermometers.  Gives 
at-a-glance  information  said  to  be  a  great 
time  saver.  Includes  most  of  the  basic 
instruments  needed  in  air  conditioning, 
heating,  ventilating,  plumbing,  and 
piping. 

Page  150  Item  278 

ECONOMICAL  WATER  HEATER . 

made  by  Bryan  Steam  is  oil  or  gas  fired 
to  meet  your  requirements,  no  matter 
how  small  or  how  large.  Indirect  heat 
exchanger  method  provides  low  cost  hot 
water,  economies,  and  compactness. 
Catalog  available. 

Page  151  Item  279 

AIR-COOLED  CONDENSER  . 

eliminates  fans,  noise,  and  maintenance. 
Edwards  Engineering  offers  a  method 
that  for  the  first  time  makes  possible  the 
elimination  of  cooling  towers.  Requires 
no  electrical  power.  Water  is  not  used, 
hence  there  is  no  water  treatment  prob¬ 
lem.  All  sizes.  Technical  data  available. 
Page  152  Item  280 

VALVE  LINE  . 

bearing  the  name  Henry  carries  with  it 
complete  assurance  of  on-the-job  satis¬ 
faction.  Includes  packless,  packed,  and 
wing  cap  type  shut-offs;  piston  and  dia¬ 
phragm  type  pressure  relief  valves; 
spring  loaded  and  free  floating  type  flow 
checks;  sealed  and  cartridge  type  filter 
driers;  and  all  types  of  strainers.  In¬ 
formation  available. 

Inside  Back  Cover  Item  281 

FLOW  SWITCHES  . 

offered  by  McDonnell  &  Miller  do  many 
jobs.  They  will  actuate  a  signal  light, 
sound  an  alarm,  stop  or  start  motors, 
start  or  stop  automatic  burners,  and  ac¬ 
tuate  metering  devices.  Bulletin  offered. 
Back  Cover  Item  282 
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AIR  CONDITIONING,  HEATING  VENTILATING 

93  WORTH  STREET 

NEW  YORK  13,  N.  Y. 

READERS  SERVICE  DEPT. 


BOOKS  TO  HELP  YOU  WITH  YOUR  DESIGN  PROBLEMS 


DESI6N  OF  AIR  CONDITIONING  SYSTEMS 

by  F.  W.  HutchiiMofl 

IIS  foll^aae  charu  sc^  {woblems  of  air 
ooodkiofiiiig  system  de«gn  invMving  cool¬ 
ing  load,  duct  dengn,  psydirometrics,  sdar 
energy,  comfort  conditioning,  panel  cock¬ 
ing,  etc.  For  each  diart  the  engineering 
and  mathematical  background  plus  design 
exanyde  and  solutioo  are  given.  33b  Fagss, 
lit  Dh^  tJM. 

TO  ORDER  CIRCLE  ■  ON  CARD  ABOVE 


DESIGN  OF  HEATING  AND  VENTILATING 

SYSTEMS  by  F.  W.  Hutchinson 
96  fall-page  charts  solve  problems  of  beat¬ 
ing  and  ventUating  involving  load  determi¬ 
nation,  duct  anlnr 

heating  and  oomlmstioo  anahrris.  Com¬ 
panion  book  to  Design  of  Air  Conditioning 
Systems.  Same  methods  to  explain  and 
solve  ivoblems  are  used.  326  ragsa,  96 
ChiartB,  $7.06. 

TO  ORDER  CIRCLE  C  ON  CARD  ABOVE 


COMBINATION  OFFER 

Bo*  af  *a  above  books  by  Prof.  F.  W. 
natrkMiia,  ftljg. 

TO  ORDER  CIRCLE  D  ON  CARD  ABOVE 


ITS  EASY  TO  GET 
THE  BOOKS  YOU  NEED 

Just  circle  the  appropriate  letters  on  one 
of  the  cards  above  and  drop  it  in  the  mail. 
Wa'II  ship  the  books  and  bill  you.  Or  you 
can  save  book  postage  if  you  send  pay¬ 
ment  with  your  order.  Either  way,  you  have 
full  return  privileges  if  not  satisfied. 


NANDDOOK  OF  AIR  CONDITIONING, 

HEATING  AND  VENTILATING 

Edited  by  Clifford  Strode 

Completdy  new  book  containing  thousands  of 
facts,  figmes,  data  and  principle  hundreds  of 
darts,  tables  and  nuqis.  Answers  probkms 
you  face  every  day  in  your  work.  Subiects 
treated  thoroo^y  indodK  Air  Coaditioiun|, 
Air  Handling.  Building  Heat  Loss,  Climatic 
Data,  Combustion,  D^ree-Days,  Dual  Duct 
Design,  Dust  Collection.  Fad  Estimating. 
Hi^  Vdodty  Air,  Mathematics,  Motors,  Pip¬ 
ing  and  Plumbing,  Psychrometiy,  Radiator 
Heating.  Refrigeiwits,  Service  Hot  Water, 
Solar  Data,  St«un  Flow,  Ventilatioa,  Warm 
Air  Heating,  Tenninok^  and  a  complete 
crow  index.  1094  Pages,  7M*  x  lOM',  S98 
Charts,  M^m,  Dhis.,  518  Tables,  $15.00. 

TO  ORDER  CIRCLE  L  ON  CARD  ABOVE 


SDMMER  AIR  CONDITIONING 

by  S.  Konxo,  J.  R.  Cerroil  end  H.  D.  Bereither 
Training  text  and  reference  book  on  resi¬ 
dential  air  conditioning  for  all  vdio 
sell,  install  or  operate  these  systems.  Dia¬ 
grams  dow  medianisms  and  prindplea  of 
operation.  Infonnatioa  understandable  to 
begmner.  Tells  how  snd  why  things  are 
done  the  way  they  are  and  what  makes 
equipment  operate  the  way  H  doea.  S66 
Fmm  266  miin,  $M6. 

TO  ORDER  CIRCLE  T  ON  CARD  ABOVE' 


WINTER  AIR  CONDITIONING 

by  S.  Konzo,  J.  R.  Corroll  and  H.  D.  Barsithsr 
Does  for  beating  what  Summer  Air  Con 
ditioning  does  for  cooling.  640  ihuMs,  317 
nins.,  $8.00. 

TO  ORDER  CIRCLE  U  ON  CARD  ABOVE 


COMBINATION  OFFER 

Both  of  *s  above  Air  roadttkwitng  booha, 
$15.00. 

TO  ORDER  CIRCLE  V  ON  CARD  ABOVE 

MORE  BOOKS  LISTED 
ON  OTHER  SIDE*  > 
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Plooso  sootf  m»4  MU  no  for  fho  books  cIreloO:  Soptombor  '59 

AICDIPGHIJKLMNOP9RSYUV 


C/RCLf  FOR  New  EQUIPHeNT 
AND  UreHATURi  INQUIRIES 


CIRCLE  FOR  AD4)IGEST  INQUIRIES 


FUASE  FRINT  CLEARLY 


TO  ORDER  ROOKS  DESCRIBED  BELOW 


USE  CONVENIENT  CARD  ABOVE  TO  ORDER  THESE  BOOKS 
IK  wtra  nniMs  desh  k  puinwt  m  dumase  mdriuil  ieat  nunFER 


MU  TEMPEUnK  WMEI  UnEMS 

by  OwM  S.  Lioborg 

A  oompleto  and  coodse  exposftioo  of  the 
princ^es,  design,  insfllohnn  and  amdi- 
catkn  of  high  temperature  water.  Wntteo 
by  the  deeigner  of  many  of  the  wmid’s 
largest  systems.  For  eogmeen,  operators, 
and  owners.  224  Pa|a%  199  Dloa.  94.M. 

TO  ORDER  CIRCLE  11  ON  CARD  ABOVE 

METIODS  OF  lOWING  PIPE  byj.EYock 

The  most  detailed  twtroTrwtinw  avaflaUe 
on  standards  and  special  jointa  for  aU  types 
of  metallic,  ^ass,  tile^  nuwtic  and  concrete 
pipe.  Data  on  joints  orsigned  to  take  up 
movement  due  to  eKpandon  and  contrac- 
tion.  234  PlMsa^  249  Dm.,  94J9. 

TO  ORDER  CIRCLE  O  ON  CARD  ABOVE 


DESIGN  OF  WDBSTRIAL  EXIAIST  SYSTEMS 

Completely  revised  3rd  Edition 
by  John  L  Aldon 

This  clastic  text  on  how  to  design,  build 
and  buy  industrial  exhaust  systems  has 
been  brou^t  up-to-date  to  meet  modem 
standards  of  industrial  mvironment  De- 
velop^nts  and  advances  in  devices  and 
techniques  described.  254  Pages,  137  Dlaa., 
$4.00 

TO  ORDER  CIRCLE  I  ON  CARD  ABOVE 


DESIGN  OF  PLOMBING  AND  DRAINAGE 

SYSTEMS  by  L  Blondormann 
Detailed,  illuatrated  guide  coming  modem 
plumbing  practice  and  dmign  Bmc  pn^ 
Mms  as  well  aa  modem  specialized  topics 
am  diaciMaed.  32$  Pl^ii^  201  Dtaai,  tfM, 
TO  ORDER  CIRCLE  P  ON  CARD  ABOVE 


FIND  FLOW  IN  PIPES  by  C.  H.  MeCUIn 

How  to  sotvB  prohkma  invotving  dm  flow 
of  Uqnida  and  gases  thronih  pipes.  How  to 
handle  viscosity,  friction,  heat,  and  odier 
facton  emreaaed  in  vaiioua  dimenNonaJ 
systems,  worked-out  probkma  dtow  ap- 

TO  ORDER  CIRCLE  J  ON  CARD  ABOVE 


PLANT  AND  PROCESS  VENTIUTION 

by  W.  C.  L  Hsmson 

Design  facton  and  data  diet  can  be  mlied 
to  a»  rituation.  Principles  are  dear,  logi- 
caL  9iowa  how  to  earimafe  rnrhanat  diir- 
acteristics  of  any  cold,  mnld-directional 
prooesa;  and  obt^  cixhanat  reqnirementa 
for  soch  a  aitnation.  44$  PagM^  172  Das., 
$9  JO. 

TO  ORDER  CIRCLE  Q  ON  CARD  ABOVE 


/orked-out  prbbkma  dkow  ap- 
of  ptindples.  124  PanaA  l$ 


by  F.  W.  Hutcbintoii 

Providet  123  timoaaving  working  graphs 
for  die  direct  eototioo  ok  moet  commonly 
enoonntered  proUems.  Or^dia  are  equal  in 
aocoracy  to  the  eqaadons  from  whidi 
they  are  derived  and  he^i  dfaninate  erron 
in  calculation.  334  Pagm^  134  Charts  and 
Hm.,  97Jt. 

TO  ORDER  CIRCLE  N  ON  CARD  ABOVE 


SNOW  MaTMG  by  T.  Nspier  AdUm 
Gorract,  tostod  steps  in  lemming,  dedgning, 
building  and  operating  snow  mdting  ays- 
tarns.  Time  wring  diailA  taUee  and 

e'very  step. 

TO  ORDER  CIRCLE  $  ON  CARD  ABOVE 


FLOW  AND  FAN  byC.H.B.rry 
Coven  the  flow  of  gas  throogh  duc^  and 
fan  petfonnance  and  control;  moving  air 
thronih  ducts,  fan  selection  and  control, 
duct  ananaeBoent,  system  characteristics, 
flow  analyak  Bade  dida  and  methoda  used 
to  ralailate  system  reddance,  Practical  hi- 
fonmation  for  adocHng  a  fan  for  any  didy. 
232  P^H,  $4  DMa.,  $4Jt. 

TO  ORDER  CIRCLE  I  ON  CARD  ABOVE 


Every  product  bearing  the  name  Henry  carries 


with  it  complete  assurance  of  on-the-job  satisfaction 


This  quality  of  performance  and  the  confidence  it 


inspires  have  made  Henry  the  most  accepted 


line  in  the  industry 


VALVES- Shut-off 


Packle$$,  Packed  and  Wing  Cap  Types 


VALVES- Pressure  Relief 


Piston  and  Diaphragm  Types 


VALVES- Flow  Check 


Spring  Loaded  and  Free  Floating  Types 


FILTER-DRIERS  &  Driers 


Sealed  and  Cartridge  Types 


STRAINERS-AII  Types 


Sealed  and  Cleanable 


HENRY 


COMPANY 


For  Refrigeration,  Air  Conditioning  and  Industrial  Applications 

LROSE  PARK,  II.LINOI8,  U.8.A.  CABLE:  HEVALCO,  MKLR08K  PARK,  ILL 


Do  you  know  how  many  jobs 
these  switches  can  do? 


FS4  Series 
Flow  Switch 
Mounted  in  a 
2  inch  Tee  li 


McDonnell  quality  throughout: 

Compact  switch  with  positive  snap 
action.  Removable  cover  and  two 
knockouts  for  easy  wiring.  Phosphor 
bronze  sylphon  seals  assembly  leak- 
tight  from  line.  Paddle  made  in  seg¬ 
ments  to  fit  any  pipe  from  1'  through 
3'.  FS4  series,  illustrated,  is  for 
maximum  working  pressure  100  psi; 
maximuui  temperature,  300°  F.,  in 
types  as  follows: 

FS4  Closes  with  flow,  opens  with  no  flow. 
FS4R  Opens  with  flow,  closes  with  no  flow. 
FS4-3  Single  pole,  double  throw  switch. 
Opens  ond  closes  two  seporote  cir¬ 
cuits  with  flow.  Closes  and  opens  some 
two  circuits  with  no  flow. 

Underwriters’  Listed 


Look  at  the  FS4  Series  Flow  Switch  illustrated  here.  What  you 
see  is  a  compact,  well-built  switch  that  either  makes  or  breaks 
a  circuit  (as  required)  when  liquid  flows  or  stops  flowing.  Yet 
in  this  versatile  device  you  have  both  the  most  economical 
way  and  the  most  positive  way  of  starting  or  stopping  a  sig¬ 
nal,  an  alarm,  a  motor,  a  metering  device  —  any  thing  electri¬ 
cally  operated.  Just  to  highlight  a  few  uses:  — 


to  actuate  a  signal  light  —signal  an  attendant  to 
make  the  right  moves  in  operating  valves,  pumps  and 
the  like— signal  him  when  flow  stops  in  a  water 
cooled  compressor,  water  cooled  bearing  and  so  on. 

to  sound  an  alarm — when  flow  stops  in  a  process 
system  or  in  any  water  cooled  devices. 

to  start  or  stop  motors — start  pumps  in  sequence  in 
multiple  stage  flow  systems;  start  standby  pumps; 
stop  automatically  controlled  units  if  cooling  water 
system  fails;  stop  compressors  in  cooling  systems 
when  flow  stops.  These  are  control  functions,  and 
almost  endless. 

to  start  or  stop  automatic  burners — start  a  booster 
heater  when  water  draw  occurs;  stop  burner  if  flow 
is  improperly  retarded;  make  sure  of  circulation  in  a 
boiler  before  burner  is  permitted  to  start. 

to  actuate  metering  device — open  valve  in  chemical 
feeder  line;  start  mixing  in  secondary  line  whenever 
flow  starts  in  primary  line. 


-A- 


Think  it  over!  Some  of  these  uses  may  suggest  some  related  prob¬ 
lem  the  FS4  can  solve  for  you  right  now.  Notice  the  facts  about 
its  construction  and  service  range  opposite. 

MCDONNELL  &  MILLER,  /nc.,  3500  N.  Spaulding  Ave.,  Chicago  18,  III. 

Coupon  brings  bulletin 

It  covers  design,  construction,  electrical  ratings  and 
dimensions.  Points  out  many  typical  applications. 


Please  send  me  a  copy  of  Flow  Switch  Bulletin  FS1. 


CITY,  ZONE,  STATE. 


Moil  to:  McDonnell  &  Miller,  Inc.,  3500  N.  Spaulding  Ave.,  Chicago  1 8,  IllinoU 


•  Model  E-2  available  for  larger 
pipe  sizes  and  pressures  to  1 50  psi. 


